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Marcus Tipple built for the Upland Coal & Coke Co. at Elkhorn, W. Va. Capacity, 2,000 tons 
per day. Loading Lump, Egg, Nut, Pea, Slack and picked Mine Run on 5 tracks. 


The solving of one bituminous 
operator’s problem 


The problem that is common to the bituminous 


izes with less fine coal to the car than is 
end of the coal business : | 


thought possible. 
To produce for a market, that, because of th 

steadily increasing production of bituminous coa 

is vearly becoming mere and more particular, a coi 

that will lead against competition not only becaus ? 

of its natural quality but because of an unusua ow it was done we shall be very glad to tell 

preparation. invon yvhno 1s interested. Bulletin No, So (on the 
: : | gives the details of the equipment and will 
At the Upland mine, the breakage that oce lun ; n request. 


by virtue of some thoughtful designing, there 
y little coal wasted with bone that is sent to 
fuse pile. 


ing the preparation of the coal is cut to the 
possible amount. What degradation there is is That Upland was built after two other mines, 
taken out as the coal is carefully loaded in the cat rected for the same company, had proved their 
\s a result, although the coal is a No. 3 Pocahontas Hicie bears witness to the soundness of our ideas 
the Upland mine ships a greater percentage h lesigning and the skill used in construction. 


ROBERTS AND SCHAEFER CO. 
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Mine Pumps 


Cameron Pumps have rroved 
their superiority in the handling 
of acid-laden mine water. 


Ofttimes isolated from the 
engine room and unattended 
except for an occasional oiling, 


their jobs as only superior 
pumps can. 


Ingersoll-Rand Company's 
vast experience with mining 
conditions, together with 
Cameron's experience in pump 
design, makes possible the 
building of mine pumps excep- 
tional in their durability, econ- 
omy, and low upkeep cost. 


INGERSOLL-RAND COMPANY 
11 Broadway wv New York City 
Offices in principal cities the world over 


For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 
260 St. James Street, Montreal, Quebec 


Ingersoll-Rand 


A. S. CAMERON STEAM PUMP WORKS 
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POINTS OF MARKED SUPERIORITY 
IN HERCULES DETONATORS 


Hercules Electric Blasting Caps are shorter and larger in diameter than 
most others. This permits of better construction of the electrical ele- 
ments. It also enables us to produce better water-resisting qualities in 
our electric caps than are found in electric caps of other manufacture. 


The shorter cap is less likely to go through the cartridge and detonate from im- 
pact with the sides of the bore hole. 


Bridge wires are made of platinum-iridium,and broken bridges in our electric 
capsare practically unknown. 


Both Hercules Blasting Caps and Hercules Electric Blasting Caps are charged 
witha fulminate-chlorate mixture. This is more expensive than the compounds 
used by some others, and it is more effective, more certain, and will stand up bet- 
ter than the cheaper compositions under the varied conditions met in the field. 


HERCULES POWDER,COMPANY 


(INCORPORATED) 
Dynamite—Permissible Explosives—Blasting “Powder—Blasting Supplies 


ALLENTOWN, PA Sales Offices: POTTSVILLE, PA. 
BIRMINGHAM DULUTH LOUISVILLE ST. LOUIS 


BUFFALO HAZLETON, PA NEW YORK CITY SALT LAKE CITY 
CHATTANOOGA HUNTINGTON, W. VA NORRISTOWN, PA. SAN FRANCISCO 
CHICAGO JOPLIN, MO. PITTSBURG, KAN. WILKES-BARRE 
DENVER ; LOS ANGELES PITTSBURGH WILMINGTON, DEL. 


HERCULES POWDER COMPANY, 
934 King Street, 
Wilmington, Delaware 


|_] Please send me your new booklet describing the advantages of Hercules Electric Blasting Caps. 
|_| Please have your nearest branch office quote on the following explosives and blasting supplies: 


Company . 
Street 
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% Supporting 
Rods 


Malleable Iron 
End Plate 


Heavy Brass 
Clamp Terminal 


A Jeffrey 6-Ton Gathering Locomotive showing Hinged Resistance swung out of pockets for ready 
inspection 


Note also phantom view of journal box showing long helical springs which give flexibility to the 
locomotive 
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A Resistance That Lasts Longer 
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These features make the Jeffrey 
Locomotive Resistance a_ thor- 
oughly practical resistance for 
mine service. 


Heavy Brass Clamp Terminals— 
Have large electrical and thermal 
capacity. Cable connections once 
securely fastened under these 
clamps stay secure. 


Large Current Capacity — Espe- 
cially on the last three points of 
the controller where there is 
greater likelihood of operating the 
locomotive for any appreciable 
time. 


Special Alloy Iron Grids—Three 
extra heavy Through Rods pro- 
vide a rigid and properly balanced 
support. Substantial insulation 
throughout. 


Heavy Malleable Iron End Plates 
—Form a very strong support.for 
the entire resistance unit. 


Tightening Nut—For maintaining 
proper contact pressure between 
grids. Excessive heating and 
accelerated destruction of the re- 
sistance units due to loose and poor 
contact between the grids is offset. 


The Jeffrey Mfg. Co., 958-99 North Fourth St., Columbus, Ohio 


New York 
Philadelphia 


Pittsburgh 
Scranton, Pa. 


Charleston, W. Va. 
Chicago 
Sales and Service Stations 


Birmingham. 


COAL MINE EQUIPMENT 


Denver 
Salt Lake City 


Birmingham 
Montreal, Canada 


.-26 South 20th St. 


Jeffrey-Standard 
Coal Mine 
Equipment 

Coal Cutters 

Combination Cutter and 
Loader 

Drills 

Conveyor-Loader 

Sectional Conveyor 

Pit Car Loaders 


Locomotives 

Mine Fans 

Tipple Equipment 
Crushers 


= 


CODPPLETE LINE FL NU. LUAVINU. RANULING oN ILA TIN 
ah. 
Wired Grids 
7 
Li+—End Plate 
Tightening Nut 
Note Threaded Bushing used to tighten grids, without changing length of sections 
4, . 
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Do You Mine More 


ROM the latest pumping statistics, the coal mining industry as a whole 

“mines” 314 tons of water for every ton of coal produced. The efficient, 
economical handling of this enormous tonnage makes mine pumping more 
important—as a material handling operation—than the coal conveying 
problem. 


Your pumping requirements therefore deserve the best equipment and the 
most thorough engineering study available. Modern automatic pumping is 
a job for electricity—and G-E Motors and Control. 


G-E engineers, trained in the field, will gladly help you select the sizes and 
types of motors for mine pump duty. Ask your nearest G-E sales office for 
this service 


GENERAL ELECTRIC COMPANY, SCHENECTADY, YORK 
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Water than Coal? 


General Electric supplies 
equipment for all phases 
of coal mine electrifi- 
cation. Consider G-E 
apparatus wheneveryour 
requirements are electri- 
cal—forG-E installations 
Pay you as surely as good 
investment bonds. Your 
nearest G-E office has 
coal mine specialists 
always at your service. 


ELECTRIC 


SALE S&S OFFICES A RGE 
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FRICTION, POUNDS PER TON 


70 
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Least Friction 


Starting friction 


20 
10 


Flat curve 


; (approximate) 


Friction at 5 miles per hour 


Banked curve 


| 


wheels) 


Ball bearing (rough 


| 


(see text) 


an 


J 


Solid roller bearing] 


Tapered roller bearing 
Flexible roller bearing 


Plain wheels (loose) 


Straight track— 


Plain wheels (tight) 


A B Cc D E 


F 


Comparative friction of six types of mine car trucks is charted in 
Figure 6, Bulletin 20, (corrected by supplementary data) 
covering official tests made under the auspices of 
Carnegie Institute of Technology, United 
States Bureauof Mines, and Min- 


ing and Metallurgical 
Advisory Boards. 
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by Official Test 


TI 
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FROM BULLETIN 20, CARNEGIE INSTITUTE OF TECHNOLOGY, UNITED STATES BUREAU OF MINES, 
AND MINING AND METALLURGICAL ADVISORY BOARDS— 


“Of all the trucks tested, truck B* was the only one to coast beyond the end of the 
curved track. In test 34 the final velocity was observed to be about 2 miles per 
hour, from which the friction was computed equal to 27 + 2 pounds per ton. Fol- 
lowing this test, a 10-ft. section of track was placed at the end of the curve, and 
elevated to a slope estimated at between I in 10 and 1 in 6, to serve as a bumper. 
In test 38 the car travelled 7 feet up this incline, from which the friction was com- 
puted equal to 16 + 10 pounds per ton. That the friction of the truck* in these 


tests was exceptionally low was clearly evident without computation from the fact 
of its running off the end of the track.” (pace 18.) 


“The tapered roller-bearing truck* appeared to have the least friction of any, amount- 
ing to about 0.3 of the average friction on straight track, and about 0.8 of the 


average on curved track.” (PAGE 31.) 


*Equipped with Timken Tapered Roller Bearings 


N the straightaway, on flat 

curves, on banked curves, 
and in starting, there is less fric- 
tion in Timken-equipped mine 
cars. This was determined in 
laboratory tests of all types of 
bearings, as detailed in Bulletin 
No. 20 of the Carnegie Institute 
of Technology, United States 
Bureau of Mines, and Mining and 
Metallurgical Advisory Boards. 


The positive roll alignment of 
Timkens, their scientific absorp- 
tion of thrust, and the inflexibil- 
ity of Timken-made steel do mean 


minimum friction, with great 
savings in labor, power, lubri- 
cant and replacement. 

If friction were the only test 
Timkenswouldwin. But you also 
want the high load capacity, the 
permanent alignment, the com- 
pact simplicity, and the perfect 
enclosure of Timken mountings, 
which retain a full year’s supply 
of lubricant. Because they are 
so much more than anti-friction 
bearings, Timkens prevail so 
heavily throughout mining today. 


THE TIMKEN ROLLER BEARING CO. 
cant Gor, Ge 6 


KEN 
Traepered 
ROLLER BEARINGS 


9 
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Old Bridge in Shenandoah Valley, Va., built in 1872-73 by the Baltimore and Ohio Railroad. This, with two other 
bridges of equal age, remained in service over half a century without reinforcement or repair. The WROUGHT 
IRON members showed no loss of section through corrosion, although they had not been painted for 23 years. 


50 Years Old--- 


No Paint in 23 Years--- 


yet corrosion did no harm! 


UCH is the record of the 
genuine wrought iron 
members on this old 

bridge in the Shenandoah 
Valley,Va., described by P. G. 
Lang, Jr., Engineer of Bridges, 
Baltimore & Ohio Railroad. 
Such performance is charac- 
teristic of wrought iron—the 
kind of metal which has al- 
ways been used in the manu- 
facture of Byers Pipe. 


BYERS PIPE 


In buildings of every charac- 
ter; on railroad cars and loco- 
motives; in power plants, fac- 
tories, mines; under and above 
ground, Byers Pipe when used 
for conveying water, steam, 
and other fluids shows the 
same astonishing resistance to 
corrosive attack. 
Ask for Literature 
A. M. BYERS COMPANY 


Established 1864 PITTSBURGH, PA. 


Distributors in all Jobbing Centers 


GENUINE WROUGHT IRON 
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~ NwWire Rope 


MN 
ost wire ropes look the same, but 


what a difference in results! 


Roebling Blue Center Steel Wire 
Rope possesses these qualities. It is 


In mining, exceptional conditions made of a superior grade of steel 


exist which must be met by the use produced in our own furnaces and is 


of wire rope possessing exceptional fabricated by skilled workmen, under 


; qualitiés. expert supervision. 


John A. Roebling’s Sons Company 


Trenton, New Jersey 


Hiawatha Mine Tramroad of United States Fuel Company, Hiawatha, Utah 
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Bringing Air ir Up to Date 


When installed 25 years ago, 
the Robinson Steam Fan _ illus- 
trated to the right was the last 
word in ventilating efficiency. To- 
day the newer and smaller Robin- 
son Motor-Driven Turbine Fan 
delivers more air—and saves 
money in the doing! 


May we tell you how modern 
Robinson Fans can cut your ven- 
tilating costs? 


Antiquated equipment costs money—more 
money than modern and better equipment. 
Andrew Carnegie realized this and it became 

one of his cardinal principles of success 


House Bldg. Ventilating CO. Pittsburgh 


New Robinson 5-ft. Motor-Driven Turbine Fan alongside the 
Robinson 12-ft. Steam Fan it replaced at the Winburne Mine of 
the Pennsylvania Coal & Coke Co., Cresson, Pa. 


TELL US YOUR VENTILATION NEEDS. 
OR BETTER YET, LET US SEND AN 
ENGINEER TO SURVEY YOUR 
MINE. NO OBLIGATION 


ALLIS-CHALMERS 
PRODUCTS 
Electrical Machinery 
Steam Turbines 
Steam Engines 
Gas and Oil Engines 
Hydraulic Turbines 
Crushing and Cement 


Machinery 
Mining Machinery 


RANULATORS 


DESIGNED by engineers who are famil- 


iar with the work for which the machine is intended— 


PERFECTED by careful research exper- 


imentation and co-operation with our customers— 


FURNISHED where continuous opera- 


tion and economy are the first considerations— 


FABRICATED with usual high- 
grade material and workmanship that characterize all 
ALLIS-CHALMERS products. 


MANUFACTURING COMPANY 
MILWAUKEE, WISCONSIN. U.S.A. 

District Offices in All Leading Cities, 


Ai Compressors - Air Brakes 


| Machinery 
Condensers 


12 
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Distinguishing 


Features 


These distinctive features as- 


sure long life, safety, power 1 
and easy operation to the | | 


Vulcan Storage Battery Locc- 
motive. 


Equalizing Levers 


By means of equalizing levers, 
links and bell cranks the inner 
ends of the springs are con- 
nected. Thus the same equal- 
ization of pressure on the jour- 
nals, as secured for the Vulcan 
Trolley and Steam Locomo- 
tives, has been made possible 
for the Vulcan Storage Battery 
locomotive. 


Worm-Gear Drive 
By means of a segmented shaft, 
flexible couplings. and worm 
gearing, motion is transmitted 
from the single motor tothe 
driving axles. Thus is utilized 
a type of drive the utility of 
which has been proven in 
motor trucks, tractors, etc. 


Self-Locking Brake 


A quick-acting, self-locking 
brake, similar to that of the 
Ford automobile, makes sud- 
den stops a simple operation 
for the driver. Throwing a 
lever, which actuates 4 cam, 
through a half circle, applies 
or releases the brake. — 


Cast-Steel Bar Frame 
Maximum strength, minimum 
weight and ample ventilation 


are secured by the cast-steel 
on each side the 


Valedn Products 


Hoists, 
Electric ‘and Steam 
Locomotives, 
Steam, Gasoline, Electric 
Rotary Kilns, Dryers, Coolers and 
Roasters 
Fairchild Double-Discharge 
Ball Mill 
Mine Ventilating Fans 
Cages and Skips 
Sheave Wheels 
Corliss Engines 
Coal Crushers 
Gray Iron Castings 
Open Hearth Steel Castings 
Gears, Moulded and Cut Teeth 
Special Machinery 
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Sharp curves— 


W hat if,there are? 


No danger of derailments around sharp 
curves when a Vulcan Trolley Locomo- 
tive is doing your hauling. Due to the 
3-point suspension of the chassis and 
other shock and strain absorbing features, 
this Vulcan Electric Locomotive adjusts 
itself to sudden turns as well as bumps 
and abrupt grades. The service life is 
prolonged just as the life of the Vulcan 
Steam Locomotive which has records of 
30 and 40 years on a job. 


Look over the features listed in the panel 


on this page and send for the story 
complete. 


VULCAN IRON WORKS 


WILKES-BARRE, PA. 
New York: 


50 Church St. 


Chicago: 


Established 1849. 


WUILGANIN 


STEAM 
GASOLINE 
ELECTRIC 


McCormick Bldg. 


IRON WORKS 
Wilkes-Barre PaUSA 


LOCOMOTIVES 
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“ TT IS NECESSARY that all machinery, including 


as well the drive end of the main conveyor, be 


SILENT IN OPERATION.” 


—Proceedings, 1926 Cincinnati Coal Convention. 


The LODWICK 


CONVEYOR DRIVING ENGINE 
drives the conveyor troughs with a slow, even stroke, 
conveying coal or other material, large or small 
chunks, silently and effectively, from 20 to 60 feet per 
minute, depending upon requirements for the layout. 
It meets this newly recognized safety- requirement of 
silent equipment. Let us tell you more about it. 


We invite you to visit our experimental mine at Centerville, Ia. 


CENTERVILLF, IOWA 


CENTERVILLE 
EQUIPMENT INCLUDES 


Lodwick Reversible Mine Fans 
Long Wall Conveyors 
Dirt Dump Equipment 

Dumping Cages 
Weigh Pans 
Coal Chutes 

Shaker Screens 
Mine Cars 


THE CENTERVILLE FOUNDRY & MANUFACTURING CO. 
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MAKERS O F 


NDERS SINCE 


A power plant of 1802 when the first 
du Pont powder mill was built 


Counsel— 


There is a more efficient way to do 
everything. This is particularly the 
case regarding the selection and use 
of explosives involving a definite 
outlay of money, energy and 
preparation. 


Du Pont Technical Field Service 
offers to explosives users the co- 
operation of men skilled in the 
selection and application of explo- 
sives power to blasting problems. 
This counsel or assistance is predi- 
cated upon the extensive knowledge 
acquired bydu Pont during 123 years 
of experience in manufacture. 


E. I. DU PONT DE NEMOURS & CO. 


INCORPORATED 
Explosives Department 
WILMINGTON, DELAWARE 


PONT 


Explosives power is extensively em- 


ployed for construction of the gixantic 
hydro-electric plants of modern times 


123 YEARS OF LEADERSHIP IN THE SERVICE OF INDUSTRY 
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Motors Controllers Rheostats Equalizers Frames 


Goodman Locomotives 


Save Labor 
Save Dollars 


Why? 


5---Look at the Frame! 


AXLE BOX GUIDES — SIDE PLATE —_—— END PIECE 
Heavy steel. a Heavy rolled steel. Annealed cast steel. 
Renewable. One piece. One piece. 


Machined, shouldered fitting. 


LIP LUGS 
Large, to prevent climbing of cars, 


BINDER 
Heavy steel. 
SPRING BUMPER 
and bolted. Annealed cast steel. 


Affords cushioning 
effect through 114 
inches of spring ac- 
tion. 

Acts in either push- 
ing or pulling. 
Cupped at corners 
for poling cars. 


RIGID CORNER 
CONNECTION 
Side plate and end piece secured by hot 
bolting or hot riveting. 
Long contact of end piece along side plate 
assures great corner strength and frame 
rigidity. 


SHOULDERED CORNER 
FLOOR PLATE Side plate and end piece machined to perfect fit. 
Cast integral with end piece or hot-riveted to it. | End piece shoulder bears against end surface 
The Frame is the Housing for all Working Parts 
and is the Basis of Good Performance (1s) 


CHICAGO: 
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THE NEXT TAX PROGRAM 
Riou ve p of the corporation income tax rate 


should be placed first on the next program for 

revision of the Federal tax law. There has existed 
for several years a severe discrimination against the 
corporate form of business, and this discrimination has 
been greatly increased by the reduction in normal and 
surtax rates made by the revenue act of 1926, and the 
inerease of 1 percent made in the corporation rate for 
the purpose of commuting the capital stock tax. This 
placed an added burden upon fewer enterprises carried 
on in corporate form, and increased the differential taxes 
imposed on corporations as compared with individuals 
and partnerships. Economic conditions will compel the 
next Congress to give serious consideration to this phase 
of the tax situation. 

Corporate industry must be permitted to function 
without having to carry along the drag of an unjust tax 
handicap. That handicap must be removed if corporate 
industry, the backbone of the nation’s business, is to 
prosper under normal conditions. The point has been 
reached where Congress must recognize and eliminate 
the inequalities that now exist under the Federal tax 
system, and which operate to depress industrial activity 
and growth. That is the situation now; it will become 
more acute during the next few years unless steps are 
taken to correct it. The present discrimination was not 
due to any intent on the part of Congress or the Treasury 
to penalize corporations. It was merely the result of 
what had to be a piecemeal program of reducing the 
enormously high war taxes. For that reason there has 
been no general complaint. Taxpayers operating in cor- 
porate form have been willing to cooperate with the 
Government in carrying out its policy of reducing taxes 
gradually and in such a manner as not to jeopardize the 
revenue yield necessary to prevent a Treasury deficit. 
But now that every other class of taxpayers has been 
taken care of, those engaged in corporate enterprise have 
a right to expect relief. They have patiently awaited 
their turn, and they are now next in line. 

Second in importance to a reduction in the corporation 
rate is the simplification of the administrative provisions 
of the law. All commentators on the Federal tax system 


- recognize that the administrative provisions of the law 


are cumbersome and confusing; and that departmental 
procedure, established by the administrative regulations 
designed to carry the law into effect, is highly involved 
and beyond the understanding of the average individual. 
The fact that the Treasury Department has been able to 
function successfully, in that it has collected annually 
billions of dollars in revenue, speaks well for its officials 
who were charged with responsibility for administering 
the law, but does not justify in the least an assumption 
that the law itself can not be amended to make the task 


easier. And, irrespective of whether or not the Depart- 
ment has been able to perform well the duties imposed 
upon it, a fair presentation of what taxpayers have had 
to endure should convince Congress and its Joint Com- 
mission on Taxation of the necessity for early and, per- 
haps, radical revision of the administrative system. 


INDUSTRIAL COMBINATIONS 


HE declaration of Col. W. J. Donovan, assistant 

to the Attorney General, at the annual convention 

of the New York State Bankers’ Association, that 
there is a ‘‘beginning of the same resentment towards 
consolidation of industry that was so evident against 
combinations of the early nineties,’’ is an opinion that 
might be expected from any representative of the Depart- 
ment of Justice who has been connected with antitrust 
prosecutions. We disagree with Colonel Donovan. We 
believe, on the contrary, that the public is beginning to 
realize that in order to stabilize our basic industries 
some consolidation of industry is necessary in order (to 
paraphrase another statement of Colonel Donovan) that 
capital may be massed and assembled for sound economic 
purpose that a better public service may be rendered. 
To this end, sentiment is growing in favor of modification 
of the Sherman antitrust law. Of course, there would 
be resentment against combinations caleulated to violate 
the competitive principle in business, but there is little 
tendency in this direction, especially among the leaders 
in our large basie industries. 

In contrast with the attitude of Colonel Donovan, 
many of our national legislators hold the view expressed 
in a recent public address by Representative Joe J. 
Manlove, of Missouri, who, after reviewing the ills of 
the coal industry, said: ‘‘ With these conditions in mind, 
it is evident that there must be closer organization before 
there can be a continued prosperity in the industry. 
Undoubtedly the enactment of more elastic provisions 
of the antitrust laws, which would permit, although 
probably under Government supervision, such agree- 
ments and consolidations as would tend to stabilize the 
bituminous coal industry, would be to the interest of the 
produeer, the miner, and the public. Consolidations 
would tend to insure the continuous operation of low- 
cost mines and also steady employment for labor.’’ 

We have found no evidence of public resentment 
against consolidations in industry that are necessary to 
insure continued industrial prosperity and growth. The 
fear that prompted the antitrust legislation of 30 years 
ago does not dominate public opinion at the present 
time. The public is beginning to realize that the greatest 
relief that may be expected from present high prices for 
the necessities of life will come through business combi- 
nations and consolidations that are necessary in order to 
reduce overhead costs and costs of marketing, and to 
eliminate waste of economic effort through better coordi- 
nation of agencies of production and distribution. 
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THE DECISION UNCHANGED 


N 1917 Congress was asked to legislate for permanent 

coal control. It had as an alternative to vote for 

coal price control for the period of the war. It de- 
cided to legislate for the period of the war only. The 
Congress at that time easily might have made a mistake. 
The whole subject of coai was then new. And members 
of Congress had many other and bigger problems before 
them. So the chances for error were large. Congress 
took the wise course and postponed final action on that 
vital resource until a better time. However, its opinion 
at that time was that control of coal prices even for the 
period of the war was a serious undertaking; to attempt 
to control them permanently would be a grave mistake. 

The war-time regulation having expired by limitation, 
Congress was asked to legislate for permanent control of 
eoal prices in 1919. It refused, at that time, to act, be- 
cause it said that this suggestion was clearly a persistence 
of the war thought and that the proposal concealed a 
plan to perpetuate the war machinery. However, it then 
thought that permanent control was a dangerous thing 
because temporary control had been obviously of no 
benefit to the country, but to the contrary. 

The same question came before Congress again in 1920. 
At that time an interruption of transportation had short- 
ened the supply concurrently with a sudden expansion of 
demand—among: other things, the exportation overseas 
of nearly 22,000,000 tons—both of which had disturbed 
price tendencies. Congress was asked to make such 
things forever impossible by legislating to resume coal 
price control—to define profiteering and to legislate it 
out of existence—and to set up artificial production and 
distribution. Congress decided then that such an ab- 
normal period was no proper occasion for the promulga- 
tion of a permanent policy touching a vital natural 
resource. 


Again in 1922 Congress had the coal question before 
it. There had been a strike of the coal miners. They 
had been joined by groups of railroad workers. The 
supply of coal of the nation had been seriously interfered 
with. It was proposed that it legislate to put an end to 
these things. Congress hesitated because it did not know 
exactly what could be done to end strikes or what effect 
from such measures, if taken, would follow. It had 
thought matters over for five years. It could not see that 
there was any law which could be injected into the coal 
situation to correct it. Still, at that time, it said that 
there were certain matters upon which it was not fully 
informed; it should be informed. So Congress arranged 
for a coal commission to study those obscure phases of 
the subject and to report back. That report was sub- 
mitted. While it was voluminous, to the point of being 
verbose, it failed to disclose anything which Congress 
might do that would end strikes, pay the operators a 
profitable price, and still bring down the price of coal to 
the consumer. 

On all of those all-but-forgotten occasions the Congress 
may have made a mistake in reaching its decisions. The 
times were turbulent. The thought of everybody about 
the coal business was aroused and intense. Under such 
circumstances it easily could have made a mistake due 
tc passion. However, the same Congress has just been 
through another debate of the same question. This last 
time there was not a ripple anywhere on the surface; 
there was nothing to disturb the thought of anybody. 
The supply of coal was abundant. The price charged 
for coal was reasonable. The wages paid to the coal 
miners were the highest in history and higher than those 
paid by any other industry for anything like the same 
class and grade of work. With the public indifferent to 
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the coal question, Congress debated it in cold blood. It 
went back over exactly the same ground that had been 
covered in all of the other hearings. And, in the end, 
reached the same decision as that at which previously 
it had arrived. This was that nothing suggested itself 
as a cure for the so-called coal problem. Indeed, ther 
seems to have developed no coal ** problem’’ from a legis- 
lative point of view. 

But it must be understood that Congress on each ocen- 
sion has been considering primarily the production end, 
and the trouble has not been found there. The facts 
concerning the producing end of the coal business indi- 
‘vate that Government regulation or control is not what 
is needed to make coal cheaper to the consumer. That is 
why Congress has not acted. America has a great 
abundance of coal. Those who own active mines today 
have to compete not only with the other active mines but 
potentially with all of the mines that ever have been 
opened or which might be opened into our vast reserve 
of coal. There is no way to control coal without holding 
that reserve coal in reserve. 

Six times the same subject has been debated. Six 
times the same reasoning dictated the same decision. 


EVOLUTION IN AMERICAN INDUSTRY 


RODUCTION in American industry has been 

increased tremendously in recent years by the radi- 

eal changes that have been made in basic policies 
of production management in the nation’s industrial 
plants. Wisely invested capital, intelligent invention, 
elimination of lost motion, utilization of what formerly 
was waste, and efficient functional management have 
resulted in remarkable growth in industry, notwithstand- 
ing serious economic handicaps. 

Labor is more productive than it was 20 years ago. 
This is almost entirely due to the application of ma- 
chinery, which has increased the efficiency of the indi- 
vidual worker and has increased production while redue- 
ing, at the same time, costs of operation. This is par- 
ticularly true of the mining industry. Mine operators 
have been compelled to resort to the use of mechanial 
appliances in order to survive under the severe handi- 
caps of high wages, high freight rates, high taxes, highly 
competitive markets, and high interest rates on borrowed 
capital. 

The coal mining industry of Great Britain is in 
desperate straits. Britain’s mines are not mechanized. 
Mining methods are woefully antiquated as compared 
with those prevailing in America’s coal mines, which are 
being continually improved. And Britain’s unions have 
decreased the output per man to such an extent that it 
is impossible for the mine operator to compete in the 
world’s markets. It is a matter of record that the coal 
miners of Great Britain are putting out three-sevenths 
of the coal they produced in 1913 and 25 percent less 
than they produced five years ago. 

In the bituminous fields of the United States the union 
fields have been losing steddily to the nonunion fields. 
Wise labor leaders shouid take cognizance of the facts. 
Instead of preaching less production per man, they 
should advocate increased production; instead of oppos- 
ing the installation of mechanical devices, they should 
urge the most complete mechanization of mines and the 
utilization of the latest approved methods and devices. 
Thus only can they hope to make present high wage 
scales permanent and in accord with what the mine 
operators, and the public, are willing to pay—the highest 
possible wage consistent with industrial development. 
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It has been demonstrated that mechanization of mines 
results in less men employed in the industry, greater 
output per man, less physical labor on the part of the 
worker, and greater safety for the workers employed 
underground. The fact that less men may be needed is 
no reason for opposing mechanization, because the labor 
shortage in other industries will absorb the surplus of 
labor at present engaged in the coal mining industry the 
moment that surplus is compelled to seek other employ- 
ment, and that will be when it can no longer depend 
upon two or three days a week in the mines at present 
high wages. 

Mining costs can be reduced to a minimum only by 
utilizing modern mechanical devices, by adopting avail- 
able improved methods of mining, by securing the aid 
of specialists experienced in applying engineering 
analysis and planning to the problems of management, 
and by standardization and coordination of the work 
of the individual mine worker, and by better control and 
coordination of underground operations. These can 
produce economies that in the aggregate will have a very 
important bearing upon costs. 

Although many mining companies are recognizing 
these facts, the progress of the industry as a whole along 
these lines has been much slower than experience and 
evidence warrants, and hundreds of mines may be found 
whose cost sheets show that production is much less than 
it should be to justify the costs of their operations. 
Mine managements owe it to their stockholders, mine 
workers owe it to their employers, to allow nothing to 
stand in the way of mine mechanization, application of 
improved mining methods, standardization and coordi- 
nation of underground operations, and the introduction 
of all economies that will secure lower costs and more 
efficient performance. 


SAGACIOUS LEGISLATION 


HE passage of the potash bill by both Senate and 

House provides: for joint investigation of our 

potential potash resources by the Geological Sur- 
vey and the Bureau of Mines and marks an advance in 
the movement for national independence in our potash 
requirements. 

The Department of Commerce announced June 22 that 
the German dye trust had made further acquisitions of 
potash deposits in the Strassfurt area, and the press 
earries announcement of the rehabilitation and reopen- 
ing of other properties by the same interests. 

Chis not only links up,the nonferrous metals cartel 
with large iron and steel groups in Germany but opens 
new chemical fields for competition. Bromine is a by 
produet of potash, and its use in dyestuffs, drugs, and 
photographie materials has been extended into new 
motor fuels. 

While the present potash bill, which has gone to the 
President for signature, was under congressional consid- 
eration, 15 additional wells in seven west Texas counties 
and one county in New Mexico have yielded evidence of 


_potash in commercial quantity. 


The Department of the Interior now reports eight pot- 
ash wells in Texas and two in New Mexico, of which 
five yielded more than 5 percent. The richest sample, 
containing 13.6 percent of potash, equivalent to 21.3 
percent of soluble salts, was from Reagan County, Tex. 

The systematic core drilling of the entire field in order 
that private capital may intelligently and willingly lay 
the foundation of an American potash industry, cooper- 
ating with the Searles Lake and other sources of potash, 
to supply our entire requirements, is an outstanding 
duty which we owe to the American people. 
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THE MOTHER LODE SECTION 


ACED with high wages, low-grade deposits, exces- 

sively high cost of operation, and a fixed value for 

their product, the gold mining industry has suffered 
a loss in producing companies that is alarming. One by 
one, like so many gallant soldiers on the battle field, has 
company after company fallen from the producing ranks. 
But gold mine operators possess the courage that is in- 
herent in all mining, and are determined to stem the 
tide of defeat. 

One step is the recent formation of a Mother Lode See- 
tion of the American Mining Congress, which was organ- 
ized on June 12, with 300 charter members. This dis- 
trict is one of the oldest of our gold producers, and has 
contributed a vast amount of wealth to the nation. The 
new organization will devote itself primarily to the 
problems of the Mother Lode. It so happens that their 
problems are also the problems of a considerable number 
of western mining localities, and their activities will be 
followed with interest by mining men. Among the sub- 
jects discussed at the organization meeting were methods 
of taxation, high-grading, and ways and means to re- 
habilitate the gold-producing districts. 

While national issues facing the metal mining industry 
are not at the moment pressing, it is an exceedingly 
propitious time for serious consideration of state and 
local problems. When the trained eye of the nation is 
directed toward mining in a legislative way, local prob- 
lems are allowed to drift. With the closing of Congress 
mining men may now devote their attention to those 
things that are more or less local. 

In the metal mining industry there has always been a 
greater tendency to cooperate than in other branches of 
the industry. This may be because the metal industry is 
made up of a series of units that are noncompetitive. 
In almost every mining state there is a state mining 
association, which is made up of local state and district 
associations. In this way the mining men of the state 
are able to keep close tab upon conditions in various 
parts of the state. The state association in many in- 
stances is a distinet part of the Western Division of the 
American Mining Congress, which represents practically 
every metal-producing district in the United States. 
This enables mining men to become familiar with mining 
problems in all of the metal-producing states. Once 
each year the Western Division calls a convention to 
which come representatives of the various state associa- 
tions. There problems are discussed, and resolutions 
passed that visualize mining conditions throughout the 
country. These resolutions are referred to the American 
Mining Congress, which represents coal and oil, metals 
and nonmetals, thereby establishing a clearing house of 
‘‘Understanding’’ and enabling that organization to 
present to legislators, both state and national, a true 
picture of the mining industry. The result of such 
organization has been unity of action in the industry 
upon all problems of the industry as a whole. 

Encouragement should be given this tendeney of min- 
ing men to organize, to cooperate, and to confer with 
each other. The result can be nothing less than a better 
understanding of their problems and needs and a more 
sympathetic attitude from the public. We extend hearty 
welcome to the Mother Lode Seetion. 
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NO DEARTH OF ISSUES 


HE mining industry, fortunately, has been able 

to deal successfully with most of the issues that 

have confronted it during the last few years when 
high costs, limited markets, high taxation, regulatory 
legislation, revision of freight rates, and other ques- 
tions of more or less importance were exerting their 
influence upon sales, profits, credit, stabilization, labor 
relations, and general business conditions. The indus- 
try has won the public confidence through the fair 
manner in which its leaders have presented the facts 
to Congress and the Government departments, and be- 
cause their requests have not been unreasonable or im- 
proper. Many of the questions that confronted the in- 
dustry during recent years therefore have been dis- 
posed of satisfactorily to all concerned—the industry, 
the Government, and the public. But vital questions 
still remain to be settled. And the industry dares not 
sleep. 

If the mining industry is to be adequately protected 
from ill-advised and unfair legislation, preparation 
must be made in advance to have assembled all the 
facts pertaining to each question that is scheduled to 
come up. For example, the right of mines to use the 
waters of streams must be safeguarded; the rights of 
prospectors must be preserved in grazing districts of 
the west; the right to prospect for and develop minerals 
in the national forests must be relieved of restrictions; 
the Government policy regarding minerals contained in 
land grants must be more clearly defined and kept on a 
sound basis; friendly labor relations must be main- 
tained in the mining industry by continuous attention 
to the causes of friction; the principle of promoting the 
greatest degree of safety for the workers in the mines 
must be encouraged; proposed regulation of the coal 
industry or other branches of mining through fact 
finding bodies or other governmental agencies, must 
be opposed if Government invasion of private business 
and curtailment of private rights is to be prevented. 

The mining industry has to have a reasonable pro- 
tective tariff; and, if the tariff is to be upheld, contin- 
uous studies of mining costs in relation to the tariff 
must be made. Stable currency, adequate protection 
for gold mining, and a fair price for silver, are matters 
that must have attention, and the industry must resist 
the efforts that are being made to establish what is 
known as the flexible dollar based on commodity prices. 
Taxation problems are not out of the way. It will 
require constant effort on the part of those represent- 
ing the mining industry to prevent any further shift- 
ing of the tax burden such as has taken place in the 
‘past in some of the mining states, and such as took 
place when the capital stock tax was repealed and the 
corporation rate was increased one percent. 

And overshadowing all of these things, those working 
for the best interests of the mining industry must con- 
tinue to develop a workable program for constructive 
stability of the industry. If it is necessary to have the 
Sherman anti-trust law modified, efforts should be made 
toward that end. This is no time to rest, no time to 
cease thinking about the problems that confront the 
industry. There is enough to be done to justify the 
cooperation and concentrated effort of every branch 


of mining for the next two years. There is no dearth 
of issues now. 
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THE POINT OF VIEW 


HREE men were candidates before the preferen- 

tial primaries in Pennsylvania for the Republican 

nomination for United States Senator. The choice 
carried with it, to an extent, the leadership of the state 
organization of the party. That, in turn, carried with it 
something of a commanding voice in the national affairs 
of the party, and hence in the selection of presidential 
nominees. The issues involved were fairly large, and in 
consequence the battle was fast and even furious. Fol- 
lowing the primaries, the inevitable investigation was 
held, disclosing the fact that the contest had cost a con- 
siderable sum of money. This was followed by the 
inevitable discussion with its background of suspicion 
and all but open charges of corruption. Those things 
are, of course, but the froth on the brew. The real 
question lies considerably deeper. 

The most interesting part of the whole discussion was 
the point of view from which the various incidents were 
treated. From this voluminous discussion, it seems to be 
quite all right for these gentlemen to contend with each 
other before the publie for control of this powerful poli- 
tical position. One would judge that it was even con- 
sidered all right for the successful gentleman, once he 
was in office, to use all of that amazing power to impress 
his own personal and private views upon such a great 
state as Pennsylvania, and through it upon the whole of 
the United States. For the six-year term, a Senator 
draws in salary the total sum of $60,000. It is known, 
of course, that a preferential primary campaign, espe- 
cially where there is a contest, in a large state costs 
more than that sum. The campaign preceding the elec- 
tion which follows also costs far more than that. So if 
the Senator is forced to spend all of his salary for the 
nomination and all of it again for the campaign before 
the election, he ends up by serving for nothing and by 
being in debt for his total salary—to himself or some- 
body else—and after he enters office he has no chance of 
recovering a dollar of it. That sort of thing bars the 
doors forever to another Lincoln. 

The law provides for the preferential primary. It is 
known and is obvious that that primary costs money. 
It is known that no ordinary citizen ean pay twice his 
total salary to have himself nominated and elected. It 
is known that without spending that amount of money 
any candidate would remain almost unknown. But 
when it comes to a good man getting money from other 
good men to help pay the bill for what is obviously a 
good thing in polities—‘‘good’’ because it is provided 
by law—the gentlemen who raise the money are criticized 
for having done so. And that supplies the basis for the 
charge of corruption. 

In the campaign in question there was at issue a ques- 
tion of taxation. Men who already are taxed until their 
business can hardly stagger under the load said with 
commendable candor that they raised the money which 
was necessary to see that a man was nominated who 
would not increase their taxes. They have told the 
Senate committee and the public that they are not tax 
dodging; they are merely fighting unjust taxation. 

So it happens that the comment upon this situation is 
colored quite largely by the point of view of the com- 
mentator. It would seem to be next to impossible to get 
the truth of this whole big question by merely discussing 
it, from a single point of view. The first truth that falls 
out is that ours is an expensive method of choosing eandi- 
dates. If we object to that expense and to the inevitable 
ways of raising the money to meet it, we should devote 
ourselves religiously to the search for a cheaper method 
of procedure. 
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Washington's Speedway—three miles of automobile 
road.and bridle path along the.Potomac flanked by 
flower beds and the famous Japanese cherry trees. 
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MOTHER LODE SECTION ORGANIZED 


Mother Lode Mining Men Met At Sacramento, California, On June 12, To Form Section Of 
American Mining Congress—C. E. Jarvis Elected Governor—Resolutions Adopted Deal With 


INING men of the Mother Lode 
Mess of California, which 

comprises the foot hills and 
mountainous section east of Sacra- 
mento, met in that city on June 12, to 
organize a section of The American 
Mining Congress. The arrangements 
for the meeting were made by E. G. 
Reinert, Pacific Coast Representative of 
The American Mining Congress. The 
purpose of the organization of this sec- 
tion is to bring better conditions for the 
conduct of mining operations on the 
Mother Lode, and to stimulate construc- 
tive action and cooperation of all men 
interested in mining in this district. The 
meeting closed with a membership of 
approximately 300; resolutions were 
passed, and officers elected, as follows: 

Clarence E. Jarvis, Governor, (Ama- 
dor County); Fred G. Stevenot, First 
Vice-Governor, (Calaveras. County); 
James D. Stewart, Second Vice-Gover- 
nor, (Placer County); H. E. Dillinger, 
Third Vice-Governor, (El Dorado Coun- 
ty); Charles G. Johnson, Secretary- 
Treasurer, (State Treasurer of Califor- 
nia). 

BoarD OF GOVERNORS 
Amador County— 

M. J. Bacon, Ione, Calif., (Non- 
Metallics); John F. Davis, San Fran- 
cisco, Calif., (Metallics); A.- S. Howe, 
Sutter Creek, Calif., (Metallics). 
Calaveras County— 

F. J. Estep, Jenny Lind, Calif., 
(Metallics) ; Joseph A. Montreville, An- 
gels Camp, Calif., (Metallics); Fred G. 
Stevenot, Carson Hill, Calif., (Non- 
Metallics). 

El Dorado County— 

C. N. Brust, Kelsey, Calif., (Metal- 
lies); S. W. Collins, Garden Valley, 
Calif., (Metallics); H. E. Dillinger, 
Placerville, Calif., (Non-Metallics). 
Mariposa County— 

E. W. Bagby, Bagby, Calif., Metal- 
lics); H. J. Kelm, Bagby, Calif., (Non- 
metallics) ; C. E. Kocher, Merced, Calif., 
(Metallics). 

Placer County— 

M. J. Dillman, Lincoln, Calif., (Non- 
metallics); J. Earl Lukins, Auburn, 
Calif., (Metallics); James D. Stewart, 
Auburn, Calif., (Metallics). 

Tuolumne County— 

J. V. Goulardt, Toulumne, Calif., 
(Metallics) ; H. Haueter, Chinese Camp, 
Calif., (Metallics); Claude Scanavino, 
Tuolumne, Calif., (Metallics). 

Contiguous counties may receive offi- 
cial representation in this organization 


Pertinent Problems Of The District 


when 25 or more members to The Amer- 
ican Mining Congress have enrolled for 
that purpose. 

E. G. Reinert, in outlining the pur- 
pose of the meeting said: 

“In prefacing a few remarks regard- 
ing the purpose of this meeting, it may 
be desirable to direct your attention to 
the fact that this national organization 
of which you are a part has accom- 
plished much during the 25 years of its 
usefulness. Simply told, The American 
Mining Congress is the business repre- 
sentative of the mineral industries at 
our National Capitol; there to repre- 
sent its needs and logical demands; to 
secure for it the recognition it deserves 
as a fundamental industry; based, how- 
ever, upon its true relationship to other 
essential industries; financial, industrial 
and commercial. It is not in the least 
concerned with partisan politics. It is 
a free lance, expounding only the reli- 
gion of natural resource development 
and manufacture to the end, that the 
human race may best be served. We 
are proud of its purpose, and as mem- 
bers, we are proud of its record. To 
the uninformed, let me say that if every 
man from the highest pinnacle of the 
Sacramento Valley watershed to the low- 
est plains dipping underneath the Bay 
Cities into the Pacific Ocean, fully ap- 
preciated the work of this organization, 
he would need no urgent invitation to 
affiliate therewith. The truth about 
mining is its only concern, realizing that 
then and then only will the right condi- 
tions exist for its better conduct. Let 
me add that the truth alone will make 
men brothers, and is in the last analysis, 
the final remedy for all our troubles. I 
have no authority to state, that The 
American Mining Congress 
officio Federal Department of Mines; 
but it is. Its established position be- 
yond the pale of political intrigue alone 
entitles it to that distinction. 

“We are here a representative body 
of business interests in mining; not a 
prejudiced phase of the industry nor a 
group of special interests. When we 
speak of industry, we speak concretely 
of men, not of elements and things. Lets 
forget for the once that rock is hard— 
and crack our heads together for a 
while. It will do a lot of good if we 
stick to the text. I should like to say 
very many nice things about the great- 
est mineral territory exposed on this 
old Earth’s surface, 
better than three 


is the ex- 


it on a 
thousand-mile trip 


as I saw 


throughout the Mother Lode country of 
California—a land of plenty above and 
below the ground; its wooded hills, rip- 
pling waters, fruits, flowers and moun- 
tains of gold dressed in non-metallic 
splendor, affords all the elements for the 
eye, ear, nose and throat to make man 
function as the king of the universe. 
Words are without meaning to describe 
that land of blessed opportunity. But 
we must get to the more serious phases 
of existence. 

“While many new mines are in the 
making from the grass roots, what has 
happened to many of the old ones de- 
serves our consideration as to its bear- 
ing on the situation. They are mute 
testimony to the great successful future 
of mining throughout this territory. For 
one thing, apart from the tremendous 
production of gold—exceeding the billion 
dollar mark—they present the degree of 
efficiency attained in the high-grading 
art on this mundane sphere. Not only 
has the miner done his share of reliev- 
ing his employer of specimen rock but 
some old managements have been guilty 
of far greater depredations toward the 
industry. Not that they robbed them- 
selves or associates of immediate values, 
but rather by introducing the asinine 
policies of attempting to keep produc- 
tion up even or ahead of development, 
if that were possible, and permitting 
profits to be dissipated without provid- 
ing adaquate sinking funds for future 
exploration. Thus surface enrichment 
to a comparatively few hundred feet in 
depth was greedily mined to satisfy a 
get-rich-quick spirit of stockholders or 
owners. Managements able to with- 
stand such temptations, are still suc- 
cessfully mining at constantly greater 
depths and under price conditions far 
less favorable for their product. Keep- 
ing positive ore reserves well ahead of 
mill capacity and cash ore-finding re- 
serves always available, has made a 
number of mines on the Mother Lode 
young mines at a ripe old age; proving 
the folly of idle talk about exhausted 
mines. The truth will eventually leak 
out to mining men and investors the 
world over and every dormant mine on 
the Mother Lode will again come under 
successful operation. To learn from the 
past is the part of wisdom, but to ac- 
cept doggedly its teaching as a criterion 
for the future, is the folly of the 
knocker. Give the Mother Lode a chance 
and it will soon prove its position as 
a world character by production records 
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that will equal if not outclass South 
Africa. In the meantime, in its East 
and West Belts, many good prospects 
are forcing themselves to public atten- 
tion, with rich rock often in sizable 
quantities. Prospect mills of small 
capacity are in evidence in every com- 
munity, facilitating the building of many 
new and profitable enterprises of the 
future. 


“There is much good to be accom- 


plished by coordinating the industry 
throughout the Mother Lode. The first 


step toward securing better conditions 
for the conduct of the industry is a 
friendly cooperation of all interests. We 
are taking this step today. Discussion 
of our mutual interests and problems 
by reason of its constructive nature, is 
an activity that will safely remove the 
knocker from our midst in all com- 
munities and gain for the industry its 
full share of public consideration. 
“Attacking our problems from a bus- 
iness angle is fundamental to enlisting 
public cooperation. Upon how well we 
attend to our business will depend the 
result. Harmony and friendship within 
our ranks in every community will beget 
a public confidence in our activities. 
Basing that confidence on fact—the 
truth—cannot be done by an unorgan- 
ized mob. There must be a unity of 
purpose. Taking the public into our 
confidence can only be done when mining 
is no longer hedged about with suspi- 
cion on the part of some men in public 
places. This brings us squarely up 
against a modern theory of government 
that is contrary to American ideals. 
“Commissions to regulate are a studied 
effort to rule by force rather than in- 
telligence. The old fashioned use of the 
word ‘regulate’ applied to the control 
of children, is a glowing example. Ap- 
pealing to stupidity instead of human 
intelligence is a slam on civilization and 
Americanism. It is the child of selfish- 
ness. The citizenry is being taken to a 
spanking. It has been shown that the 
peoples of Europe vote from 60 percent 
to 85 percent of the populace, while in 
the United States but 50 percent is the 
average. But why vote when you will be 
regulated instead of reasoned with. Reg- 
ulation by commission is not law, but 
like the Irishman in jail, we are in for 
it. Someone with the inclination, time 
and money, who is not beholden to the 
old order of rule or ruin, will ultimately 
test the commission form of govern- 
ment in the higher courts, when it will 
be properly tagged as opposed to the 


benefit and freedom of an _ intelligent 
people. 
“To protect the public, the simple 


way out will be to go back to the en- 
forcement of the first principles of fun- 
damental law and burn in effigy all 
superfluous measures, regulatory stat- 
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utes, and vicious regulations. Plain 
every day Americanism must take their 
place. The whole truth is the only 
remedy. It will bring the tax question 
down to a stable basis; put the stock 
fakir out of business—he cannot exist 
upon it; it will take tyrannical power 
and patronage out of the hands of de- 
signing politicians and force a new order 
of business ethics. Then the investor 
will be protected through his own in- 
telligence. The truth may be easily ar- 
rived at under oath by governing offi- 
cers of corporations. Periodical reports 
covering financial and physical status in 
detail, placed on file with a proper State 
Department and available to public in- 
spection, or transmission under affidavit 
by the proper State official when ac- 
companied by a transcribing fee, will 
place investors and speculators in pos- 
session of exact knowledge. Their own 
better judgment must then rule with no 
‘come back,’ claiming misrepresentation 
or fraud. Penalize by penitentiary sen- 
tence only any default in making re- 
ports and misrepresentation of fact. 

“The remedy outlined will largely 
solve the tax problem, County, State, 
and National. Then dependable news- 
paper and other publicity will be had. 
Genuine publicity so desirable and nec- 
essary for the legitimate advancement 
of the industry throughout the Mother 
Lode is greatly handicapped through a 
fear of the triple alliance of tax col- 
lectors. Just why this much mooted 
question remains on the Lap of the 
Gods, while there remains so many hon- 
est operators and collectors will greatly 
depend upon how much truth can be gen- 
erated to bring mining out of the class 
stipulated by the illustrious Mark Twain: 
Let’s make the light shine and the truth 
prevail. 

“We must not fail to give full con- 
sideration to the prospector and pros- 
pect mine, the man and enterprise upon 
which the entire industry rests at the 
beginning. Every mine was once a pros- 
pect. Due to the nerve, foresight and 
diligence of the former, we owe every- 
thing that ultimately results in produc- 
tion and manufacture. 

“An improved system of the three- 
compartment dry rooms for the men at 
the mines would be welcomed as an in- 
ducement to a better class of labor. This 
refinement would add morale within the 
organization—lessen dishonesty by elim- 
inating opportunity for it—and honest 
men will approve. Every man is a 
leader of industry in his chosen field of 
endeavor and should be given that con- 
sideration to which a white man is en- 
titled. 

“It may be well at this time, to in- 
dicate to you the object of The Amer- 


ican Mining Congress, a national body. 


I will read from the by-laws of the or- 
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‘This corporation is formed 


ganization: 
for the purpose of advancing the mining 
and metallurgical industries, in all their 


various branches, within the United 
States; to in bringing about a 
more perfect cooperation between the 
Government of the United States and 
the development of mining and metal- 
lurgy; to encourage education in prac- 
tical and scientific mining and metal- 
lurgy; and the dissemination of scien- 
tific information in relation to mining 
and metallurgy and their allied indus- 
tries; to acquire and disseminate trust- 
worthy information bearing upon the 
development of the metallic and non- 
metallic mining resources of the United 
States; to promote a more cooperative 
tendency in the evolution of agriculture, 
mining, manufacturing, transportation 
and commerce; and for the particular 
purpose of bringing the mining men of 
the United States into closer relation 
with one another, and of promoting a 
friendly feeling for one another through 
social intercourse and the discussion of 
mutual interests.’ 

“The work of the Congress briefly out- 
lined, permits no activity affecting a 
division of the industry to be taken up 
without first placing the matter before 
the interests concerned. The Washing- 
ton office acts first as an informant, and 
then as an agent to carry out the legit- 
imate requirements of the industry. It 
secures, wherever possible, collective 
action from groups of producers and 
States. It places required and con- 
vincing unbiased evidence before the 
Federal Congress. It fills the gap be- 
tween official and private information, 
and meets and checkmates incorrect 
statements from biased sources. It does 
not ‘lobby’ for or against legislation. Its 
work is accomplished by education. 

“Many matters of prime importance 
have been outlined in a series of pro- 
posed resolutions which will be pre- 
sented here today for discussion. Every 
man should feel free to express his 
thought. These resolutions cover a wide 
range of activity and are submitted by 
way of suggestion, subject to your full 
determination. 

“We are here to organize a Califor- 
nia Mother Lode Section of The Amer- 
ican Mining Congress, to embrace the 
counties of Amador, Calaveras, El 
Dorado, Mariposa, Placer, and Tuo- 
lumne, with privileges to adjacent coun- 
ties later for official recognition, who 
with all other non-resident interests in 
these counties are cordially invited to 
affiliate. 

“A Board of Governors consisting of 
three members from each county of 
which two will represent the precious 
and base metal interests, and one the 
non-metallic and quarrying interests. 
The member body of this meeting will 
also elect a Governor and Secretary and 
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appoint such committees as is deemed ad- 
visable to facilitate the work of the or- 
ganization. 

the American 
Mining Congress although constitution- 


divisions of 


“State 


ally a part of the National work, are 
self-governed bodies, acting independ- 


ently upon local, County and State mat- 


ters. Thus this organization should be 
in position to make clear for the mining 
industry as a whole its requirements 
even within the townships of each 


county.” 
The following matter received atten- 
tion either by resolution or discussion: 


1—Reserving Water: 


That the California Mother Lode 
Section gives support and_ endorses 
strongly proposed legislation which 


shall provide that in the development of 
mountain waters for municipalities, 15 
percent of the water supply shall be re- 
served for the use of the miners and 
farmers in the county where said sup- 
ply originates. 

2—Sworn Statements of Operations: 

That the section does strongly support 
a revision of the California Corporate 
Security act to require all industrial 
concerns, where stock has been or is to 
be sold, to file with the Secretary of 
State’s office a public sworn statement 
of operations, showing expenditures, in- 
comes and output, every three months, 
as the most effective way of protecting 
the investing public. 
3.—Mother Lode Highway: 

That the section devote its energies 
and legislative efforts to a- construction 
of the Mother Lode Highway as quickly 
as possible, as said highway will prove 
a great stimulant.to the development of 
the mineral of the Mother 
Lode counties. 


resources 


4.— Resumption of Hydraulic Mining: 

That the section pledge its support to 
the resumption of hydraulic mining of 
gold-bearing gravels through the erec- 
tion, by Governmental aid, of debris im- 
pounding dams to retain the tailings on 
the Bear, Yuba, American and Con- 
sumne Rivers, and commends the hy- 
draulic survey now being made by 
Arthur Jarman for the State Mining 
Bureau; further, that the section heart- 
ily commends California Chapter No. 
1 of Grass Valley and Nevada City for 
its aggressive actions in behalf of hy- 
draulic mining. 
5.—State Mining Department: 

That the section does unqualifiedly 
pledge its united support of a bill, now 
being prepared by the State Mining 
Bureau for introduction before the 1927 
State Legislature, to expand the said 
State Mining Bureau into the State De- 
partment of Mines and Mineral Re- 
sources, under which department shall 
be co-ordinated all State functions re- 
lating to the mineral industry and which 
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In the Sierra Nevadas of the Mother Lede Country 


shall give adequate State recognition to 
the mineral industry. 
6.—Removal of Prospectors’ Bond: 

That the section make every effort to 
secure the Federal removal of the $1,000 
bond now required of prospectors before 
they can enter upon grazing home- 
steads or lands for mining purposes. 
7.—Immigration Restrictions: 

That the urges upon The 
American Mining Congress at Washing- 
ton the necessity of legislation 
to lessen the restrictions upon immigra- 
tion from Central that a 
supply of efficient mine labor from those 
countries may again be available. 


section 
urgent 


Europe, so 


8.—New Fuel Survey: 

That the section petitions State Min- 
eralogist Lloyd L. Root to have made a 
new fuel survey of Northern and Cen- 
tral California, to include coal, oil and 
natural gas possibilities. 
9.—Use California Materials: 

That the hereby heart- 
i'y endorse the California Development 


section does 


Association’s policy that California 
mineral products be always specified, 
price, quality and service considered 


within the State, and does further com- 
mend the proposed surveys of non-metal- 
lics recommended by the State Mineral- 
ogist. 

10.—Relief From Taxation: 

That the section, realizing that the 
gold miner today suffers from a burden 
of taxation out of all proportion to his 
production, does recommend legislation 
to revise the tax laws of California and 
to adopt the Utah laws, whereby ail 
mineral tax assessments are placed in 
the hands of the State Board of Equal- 
ization, to insure uniform taxation in all 
counties. 


11.—Remove Foreign Corporation Tax: 

That the section strongly advocates 
the removal of the California Foreign 
Corporation Tax, which is handicapping 
mining men in interesting outside cap- 
ital in mine developments. 


(Continued on page 530) 


_ July, 1926 ee 483 
ir ¥- : ot 
al- 
= a », 4 
ng | . SOs A, 
ir 
lar 4; 
of 
« 
4 
mer- | 
the 
s, El 
Tuo- 
coun- 
, who | 
| 
| 
| 


SHEARING AND BLASTING AS DISCUSSED AT CINCINNATI 


One Session Of Cincinnati Meeting Devoted To Four Phases Of The Problems Of Shearing And 


Blasting, Including “Cutting And Shearing; 


66 


Blasting Coal For Mechanical Loading;” “Results 


From Cushion Blasting;” “Cutting In Fire Clay Bottoms” 


FRANKS. DUNBAR, served as Chair- 
man of the session devoted to Shearing 
and Blasting, in the place of William L. 
Affelder, who was unable to attend the 
meeting. In presenting the subject Mr. 
Dunbar pointed out that this particular 
session of the convention was one in 
which the operating men who put domes- 
tic coal on the market are especially 
interested in, because its purpose was 
the discussion of practical methods of 
shooting ‘and blasting and preparing coal 
for the market with the least number 
of men and the least expense. 


CUTTING AND SHEARING 


DR. L. E. YOUNG, General Manager, 
Union Colliery Co., St. Louis, Mo., pre- 
sented a paper on “Cutting and Shear- 


L. E. Young 


ing,” and called attention to the fact 
that this paper deals with conditions 
which have been met in their mines in 
Southern Illinois, in No. 6 seam, the 
thickness being 8 to 11 feet. His paper 
in full, follows: 

“The preparing of working places in 
a pillar and room mine producing 3,500 
to 4,000 tons per eight-hour shift by 
mechanical loading, involves a number 
of problems not incident to the opera- 
tion of a mine producing coal by hand 
loading only. The Kathleen Mine of the 
Union Colliery Co., located at Dowell, 
Ill., is producing practically its entire 
tonnage by mechanical loading without 
any substantial change in its system of 
mining. The coal seam is from eight 
feet six inches to ten feet six inches in 
thickness and the usual practice is to 
leave approximately one and one-half 
feet of top coal. About 18 inches above 
the bottom is the blue band consisting of 
hard shale varying in thickness from 
one-half to three inches. 


SYSTEY OF MINING 
“The mine is laid out on a panel sys- 
tem with 10 rooms on each entry making 
a total of 20 rooms per panel. Rooms 
. are turned on 45-ft. centers and are 
driven 26 to 28 feet wide depending on 


conditions. Cross cuts are turned every 
60 feet. 
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CONTROLLING CONDITIONS 


“The mine has been operated with- 
out any shooting during working hours 
and only three shots are fired at one 
time in any working place. A premium 
is paid on the market for lump coal and 
usually the 6-in. lump coal will bring at 
least one dollar a ton more than 2-in. 
screenings. Under these conditions, ob- 
viously, it is very desirable to produce 
as much lump coal as possible. 


STATEMENT OF PROBLEMS 


“Success with loading machines ap- 
parently was contingent on proper prep- 
aration of coal, that is, the coal must 
either be rolled out from the solid or 
loosened sufficiently to permit loading 
machines to pick it up readily. Elab- 
orate experiments were made with snub- 
bing and it was found that the actual 
cost of labor for hand snubbing was 
greater than for the loading operation. 
Moreover the hand snubbing involved 
more hazard to the men than any other 
operation in the mine. 


SHEARING MACHINES 


“It was decided to try shearing in 
order to increase the percentage of lump 
and to prepare the coal better for the 
mechanical loader. Using one cut in a 
room this resulted immediately in an 
increase of about 35 percent in the aver- 
age tonnage of the loading machines. 
As the track was being carried on the 
left side of the room the shearing cut, 
made by the machine mounted on: wheels, 
was to the left side of the room and it 
meant that the coal on the right rib 
was tight unless the coal was snubbed 
well into the corner or the coal was shot 
hard. Moreover the task of hand snub- 
bing a room after it has been sheared is 
dangerous ‘when the coal is laminated 
as it is in the Kathleen Mine. 

“It was then decided to try a shear- 
ing machine mounted on caterpillars, 
with the hope that by using two shear- 
ing cuts in each room it would be pos- 
sible to loosen the coal in both corners 
of the room and thereby eliminate the 
digging of tight coal by the loading 
machines. This type of machine has 
worked out very satisfactorily except 
for the fact that with the shearing-bar 
mounted on the longitudinal axis of the 
machine, it is impossible to place the 
shearing-cut flush with the rib. After 
two shearing-cuts have been made the 
coal between the cuts will usually settle 
loose from the roof and the shearing- 
bar may be caught fast in the cut if the 
shearing-cut is not made at right angles 
to the face. 

“Experiments were made with two, 
three, and four shearing-cuts in a 30-ft. 
room. In practically all instances when 
three or four cuts were put in the: coal 
settled, and as the coal is more or less 
laminated, it has been possible to load 
out the coal mechanically without any 
shooting whatever. This is not recom- 
mended as the loading machine will load 
more rapidly if the coal has been 
loosened by a light shot. 

“The practice now followed, when the 
caterpillar type of shearing machine is 


used, is to place two shearing-cuts in 
a room, each cut being located about 
eight feet from the rib. The middle 
block of coal usually settles and is 
broken by means of a pop shoot. It is 
necessary to use two light shots to 
square each corner. Hand snubbing has 
been eliminated entirely when the cat- 
erpillar type of shearing machines is 
used. 

“The necessity for squaring up the 
face before making the next cut with 
the undercutting machine caused the 
management to consider the feasibility 
of using a longer shearing-bar as the 
top coal was not being sheared deep 
enough when a 744-ft. undercutting bar 
was used, A 9-ft. shearing bar was in- 
stalled solely for the purpose of squar- 
ing the face but of course with the at- 
tendant result of more coal being pro- 
duced in each place. 


LONGER CUTTER BARS 


“The mine superintendent then sug- 
gested using a 9-ft. bar on the under- 
cutting machine as well and this proved 
successful in producing about 15 tons 
more per cut per room. About the same 
time there was an installation of a 
number of steel pit cars with 1,500 
pounds or 20 percent greater capacity 
than the old style wooden car. The 
use of larger cars has resulted in a re- 
duction in the amount of time lost by 
the loading machine in waiting for cars. 
The cumulative effect of shearing the 
coal twice, increasing the depth of un- 
dercut, and larger pit cars has been 
gratifying.” 

Discussion: 


S. W. FARNHAM, Goodman Manufactur- 
ing Co.: 

“Some 25 years ago when associated 
with the Missouri Pacific Railroad prop- 
erties, long before the advent of me- 
chanical loading in the mines, we were 
faced with the problem of increasing the 
lump percentage. We tried shearing. 
We were mining with the old style press 
machine. With us, the lump was im- 
proved in appearance and size, but the 
increased percentage of screening pro- 
duced by the second cutting, coupled 
with the extra labor of this second cut- 
ting, it did not prove successful. Since 
the advent of the loading machine new 
impetus has been given the question of 
shearing in order to get the coal in 
better condition for the shovel. Dr. 
Young’s paper is extremely interesting 
because it brings to light this point: 
that shearing in addition to under-cut- 
ting improves the quality of lump coal 
and improves the capacity in the load- 
ing machines to the extent that the extra 
expense of shearing is justified. One 
thing that I am quite interested in, is to 
know what the percentage of lump coal 
was before and after shearing; that is, 
producing it with shearing, and pro- 
ducing it without shearing, as well as 
under-cutting.” 


Mr. JARVIS, Sullivan Machinery Co.: 


“My experience with shearing coal has 
been confined to one particular field, that 
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at Uniontown. The coal there was very 
much better prepared for hand loading 
and a loading machine was not used. 
The hand loading was accomplished after 
the under-cutting and shearing, and 
that I think it is fair to assume, would 
also apply to the machine loading as 
well. The powder was reduced by at 
least one-third. The particular gain in 
this field was in the condition of the top 
that was left. It was rather difficult to 
properly arch the top, either after top- 
cutting or bottom-cutting, but where 
shearing was introduced it was possible 
with the two side shots to give a very 
marked arch to the top which held the 
top up very much better than was pos- 
sible to do before in 10, 11 and 12-ft. 
places and eliminated the use of props. 
We have different conditions with which 
to cope than has Dr. Young because the 
coal does not lay in lateral seams; we 
have very pronounced butts and face 
breaks at back and sides. Shearing in 
the middle gives the proper break when 
the coal lays in lateral seams.” 


Mr. DAKE, Joy Machine Co.: 


“In order to carry this on through 
the different districts I would call atten- 
tion to the use of shearing machines in 
the Pennsylvania seam in Northern 
West Virginia. The chief difficulty was 
to shoot this seam, which carries heavy 
bearing in bands, for, mechanical load- 
ing, although the question of fancy lump, 
was the minor question of the two. A 
shearing machine was put into effect, 
shearing only down the center of each 
room, the rooms being about 14 feet 
wide, cutting through the bands, and 
trying to get away from the former 
practice of snubbing to get rid of the 
band, and to make room for the loading 
machine to get into it. It took several 
months to straighten out the operation 
and there was a considerable increase in 
the tonnage.” 


Dr. YOUNG: 


“The question directed by Mr. Farn- 
ham as to the percentage of the size I 
will answer in a little different angle 
than the way he asked it. Let me say 
this: we shear coal for the purpose of 
increasing the capacity of the loading 
machine. In just a preliminary way, in 
185 tons, which averaged one shearing 
cut, we increased the capacity 35 per- 
cent; with two shearing cuts and with 
better transportation facilities the ca- 
pacity was 275 tons per shift over a 
monthly period, so we believe very 
strongly in shearing. 

“In a large mine there is very little 
opportunity to make screen size tests 
except by running the stuff through the 
tipple. Even if you clear the railroad 
cars and weigh them before and after 
tests, it is an expensive proposition to 
make screening tests. So as compared 
with not shearing, we believe shearing 
has improved the percentage at least 5 
percent on lump. The saving comes 


- largely out of screening.” 


Mr. NELSON: 


_ “Do you find it difficult to remove the 
impurities from your coal when you are 
using a shearing machine—that is is it 
more difficult than when using the bot- 
tom cut, and do the impurities average 
more or less?” 

Dr. Youne: 


“I cannot answer that directly. It is 
a matter of opinion. It is reasonable to 
expect a substantial increase along the 
Picking tables when making egg and 


{-in. lump. In Illinois with the loading 
machine we pick up very large lumps of 
coal, so whether the coal seam you have 
in mind is the same I could not say. 
After you have sheared a place, you are 
apt to have the stratum below the blue 
split, or away from the blue split on to 
the upper block, or coming down below 
the top coal. We have a 9 to 12-in. 
lower laminate, and between that and the 
blue band we use a pop shot so we will 
not overcharve the blue band. The blue 
band then comes out on top, and in load- 
ing such big lumps of coal, when the 
stuff comes out on ton, the fellows in the 
tipple find the blue band frozen on to 
one side. Compressed air is used to 
split off this blue band. In a slab of 100 
pounds or even 500 pounds, the blue band 
is about % inch. We would much rather 
handle the big pieces in the tipnvle and 
try to avoid overcharging the blue band.” 


BLASTING COAL FOR MECHANICAL 
LOADING 


B. L. LUBELSKY, Explosive Engineer, 
Pittsburgh Coal Co., presented a paper 
on blasting coal for mechanical load- 
ing. His talk was accompanied with 
various slides showing the effect of the 
different shots as described in his paper. 
The cuts were taken in the regular day’s 
work, and were not conditions especially 
prepared for the occasion. He said the 
question of lump coal comes up very 
seriously in mechanical loading, the 
difficulty being what the effect of the 
extra holes will have over the previous 
methods employed -by the different 
mines. He gave the following paper: 

“In considering the installation of 
machines for loading, the cost of pro- 
duction of the coal is of course the im- 
portant deciding factor. Inasmuch as 
blasting as an operation affects the cost 
per ton to a considerable degree, it is 
essential that it be investigated before, 
rather than after the change to machines 
is made. 

“A study of blasting for mechanical 
loading introduces several points of in- 
terest that are not met with in hand 
loading. First, how can the coal be 
shot so that the machine can load effi- 
ciently? Second, what effect will these 
methods have upon the percentage of fine 
coal produced, and third, what will the 
cost of blasting be per ton of coal? 

“These questions, covering as they do 
different methods of working in different 
beds of coal, can be discussed in a gen- 
eral way only. For the purpose of this 
paper, the room and pillar method of 
mining, which is at present the one most 
largely used, will be considered. 

“Mechanical loading involves mechan- 
ical drilling of the holes by company 
men, in addition to the company shoot- 
ing of the coal. In the average opera- 
tion in the Pittsburgh Bed, at least two 
men will be required to do the drilling 
and shooting for two machines capable 
of loading a total of approximately 
350 tons per day. The drilling is fig- 
ured on five holes per working place or 
a total of about 55 holes per shift, 
drilled, tamped and shot. On the high 
wage scale the cost per day would be 
$15.00 or a cost of 4.3 cents per ton. In 
addition to this drilling and shooting 
cost, the explosive used will average ap- 
proximately one pound and two elec- 
tric blasting caps per 10 tons of coal 
or roughly a cost of 3.0 cents per ton 
of coal, making a total cost of 7.3 cents 
for drilling and shooting. The cost per 
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ton of explosives will of course vary 
with the physical character of the coal, 
the width of the working place, and 
height of the coal, as well as the face 
preparation. Where the coal is center 
sheared, the tonnage per pound will be 
materially increased. In one Illinois 
mine, where double shearing is being 
used, 15 tons per pound of explosive is 
being obtained as against only five tons . 
where the coal is only center sheared. 


BLASTING 

“The essential difference in shooting 
for mechanical loading as contrasted to 
shooting for hand loading is that in the 
latter case lump coal is of primary in- 
terest since the loading efficiency of the 
individual miner is not of great import- 
ance in the cost of the coal. When 
shooting for mechanical loading, the 
machine efficiency is the more important 
factor, with lump coal as the secondary 
consideration. A cut in order to allow 
for efficient loading mechanically must 
be so broken that there is some loose 
coal for the machine to start on, that 
the coal is cut free from the ribs and 
top, and that the lines of breakage are 
so distributed that the coal will not be 
set down in a solid block across the 
width of the room. 


“The indirect cost of blasting, due to 
improper shooting, is by far the greatest 
cost traceable to this operation. It has 
been generally agreed upon by men in- 
vestigating the subject, that the success 
of mechanical loading depends largely 
upon proper preparation of the coal at 
the face so that the machine can operate 
at its greatest efficiency all the time 
that cars are in place. 


“Time study analyses of loading ma- 
chine operations compiled by Messrs. 
Gray and Clark of the Pittsburgh Coal 
Co., show the interesting fact that in 
the cycle of operations incidental to 
loading coal mechanically, cars are in 
place at the face only about 60 percent 
of the time during a full working shift. 
This means that of the 480 minutes per 
working shift, the machine can devote 
a maximum of only 300 minutes to 
actual loading of the coal. In order to 
obtain a high degree of efficiency during 
the 60 percent possible loading time, the 
machine should load without being hin- 
dered by coal improperly shot. 

“To a large extent a previous knowl- 
edge of the shooting of the coal with a 
view towards mechanical loading is de- 
sirable before purchasing a machine, 
since the type of machine used may be 
influenced by the way in which the coal 
reacts to shooting. In certain beds of 
coal as the Pittsburgh Bed, the coal has 
a decided tendency to set down on the 
cut in almost a solid block and a machine 
to be successful must not only be able 
to load out coal that is shot down or 
loose, but must have enough digging 
power to load out the bottom coal that 
settles down, although it is more or less 
fractured by the shots. Other beds of 
coal are of such a friable nature that 
shooting rolls almost the entire cut into 
the room and allows for ready loading 
without the need of digging power. 

“Although blasting for mechanical 
loading has introduced certain problems 
peculiarly its own, there are certain 
factors that have been thoroughly dis- 
cussed in connection with blasting for 
hand loading that are common also to 
this new problem. The care in under- 
cutting must not be neglected. Straight 
ribs should be cut as far as practicable 
with the type of machine being used. 
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Also it is essential that the cuts be made 
directly on the face in those beds of 
coal having a pronounced cleatage. Too 
otten one side of the room is from one 
to two feet ahead of the other side, 
making the face advance at an angle to 
the cleat. The ‘Bug dust’ must be 
scraped out from under the cut for the 
best results. A normal kerf of six inches 
is none too large a margin of expan- 
sion for the breakage of coal and an 
inch or two of bug dust at the back of 
the cut materially decreases the effi- 
ciency of the undercut. Drilling of bore- 
holes should not be done before cutting, 
as this results in getting holes longer 
or shorter than the cut, or placed too 
close to the ribs. If it is necessary for 
the best cycle of operations, the holes 
should be measured before shooting and 
if not correct should be changed to con- 
form to the regular system in use. 

“The most important new question the 
underground man has to decide in shoot- 
ing for mechanical loading is the actual 
distribution of the explosive over the 
cut of coal in order to have the coal 
shot with a minimum of overhang on 
the ribs or face, and without having the 
coal set down in a solid block that can- 
not be attacked readily by the machine. 
In the final analysis this brings up the 
questions ‘how many holes are needed, 
where shall the holes be placed, and 
how much explosive is needed in each 
hole.’ 

“In changing over from hand to me- 
chanical loading, the natural tendency 
has been to. adhere as closely as pos- 
sible to the blasting methods that had 
been in practice. If the regular charges 
of explosive did not bring the coal .for 
easy machine loading, the general belief 
has been that more explosive would be 
the cure. This has resulted in consider- 
able overshooting of the coal as a means 
toward easier loading for the machine. 

“Unfortunately overshooting produces 
excessive fine coal without accomplishing 
the results necessary for good loading. 
Generally a shot has a normal zone of 
breakage determined by the texture of 
the coal. As an example of this Figure 
1 shows the normal breakage of a tight 
shot in a mine of the Pittsburgh Bed. 
Irrespective of the amount of explosive 
used, this zone of breakage remains al- 
most constant. Over-charging of the 
holes results in opening these breakage 
lines to a greater extent without in- 
creasing the zone of the shot. A hole 
properly placed requires a certain charge 
of explosive to break the coal within the 
normal range of that hole. Any addi- 
tional explosive causes excessive break- 
age without increasing the ease of min- 
ing. If a normal charge in each hole 
does not succeed in bringing the entire 
cut, the cure will be found in varying 
the number and placement of the drill 
holes. Less explosives in each hole and 
more holes is the solution of the blast- 
ing problem. This will eliminate over- 
hang and prevent the coal from being 
set down in a solid block. This means 
a greater drilling cost, but the expense 
of drilling an additional hole is slight 
in comparison to the reduction of load- 
ing efficiency and lump coal production, 
resulting from poor blasting practices. 

“In the Pittsburgh Bed, it has been 
almost general practice to shoot two 
holes per cut of coal. The tight shot 
is fired first and the miner shears 
through to the back of the cut. All the 
loose coal is loaded out before the sec- 
ond shot is fired. The butt shot is then 
open ended and gives the greatest blast- 
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Fig. 1, Mr. Lubelsky’s Paper.—A typical tight shot in one section of the Pitts- 


burgh Bed. Shot with three cartridges of permissible explosive. 


Showing 


normal zone of breakage 


Fig. 2, Mr. Lubelsky’s Paper.—After firing the second shot, with two car- 


tridges. 


This cut could not be loaded efficiently with a machine. The coal 


is too solid from top to bottom and across the room 


Fig. 3, Mr. Lubelsky’s Paper.—Tight shot under same conditions as Fig. 1. 


Overcharged in order to show effect of overshooting. 


This was shot with four 


cartridges in place of the usual three. Very little added breaks in the body 


of the coal as a result of this. 


ing efficiency and the best grade of coal. 

“Figure 1 shows the results generally 
obtained with a tight shot in one mine, 
using three cartridges of a permissible 
explosive. The coal is well cut from the 
back, ribs and top, but has set down in 
an almost solid block. The miner will 
require a considerable amount of pick 
work, cutting in along the powder crack 
until the block is loosened, and then the 


Note the shattering around the borehole 


coal will be relieved. But for the entire 
tight shot, there will be constant use of 
the pick in order to loosen the coal and 
break through the bands. 

“This method of shooting has been 
found to give the most satisfactory re- 
sults from the standpoint of lump coal 
in spite of the fact that the miner is 
constantly required to use his pick, in 
loading out the tight shot. The state- 
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Fig. 4, Mr. Lubelsky’s Paper.—After fir 
three cartridges instead of the usual two. 


‘ing the second shot of Fig. 3, with 


The entire cut was shot with seven 


cartridges instead of five and compares unfavorably with the coal shot in Fig. 2 


Fig. 5, Mr. Lubelsky’s Paper—Two bottom shots, drilled 6 feet from the ribs, 
3 feet deep, between the bands. One-half cartridge was used in each hole. The 
purpose of these shots was to break the bards and loosen the bottom coal so 


the machine could have an en 


trance into the cut of coal 


Fig. 6, Mr. Lubelsky’s Paper.—Center shot, fired with 2.5 cartridges, to pre- 


vent the entire cut from setting dow 


ment that pick work makes for more 
slack is not applicable to this type of 
shot, for the reason that his pick work 
is done along the rib which has already 
been powder cracked. 

“In shooting this same cut of coal for 
mechanical loading it is considered im- 


nm in a solid block across the room 


practicable to shoot only one part of 
the cut at a time, and for that reason 
if the same system of shooting were to 
be used, the two holes would be fired 
together. Figure 2 shows the result of 
a typical cut of coal in the Pittsburgh 
Bed, high coal, fired with the same aver- 
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age charge as those shown before, i. e., 
three sticks in the tight shot and two 
in the butt shot. Although the coal 
could be loaded out quite easily by hand, 
always resorting to the use of the pick, 
a machine starting to load such a cut 
would encounter an almost solid block 
of coal. The coal has been dropped from 
a natural bedding place about 12 inches 
below the draw slate in almost a solid 
block that would allow the machine no 
opportunity of loosening the coal. 

“The effect of overcharging the bore- 
holes is shown quite clearly in Figures 
3 and 4. In Figure 6 the tight shot 
was fired with 4.0 cartridges instead of 
the usual three. All other conditions 
were practically constant. The zone of 
breakage was practically the same as in 
the previous shot, the only noticeable 
difference being that a greater hole was 
blown out along the top. The excessive 
fine coal caused by overcharging can 
be seen around the borehole. The butt 
shot in this cut was also overcharged, 
being fired with 3.0 instead of 2.0 cart- 
ridges. Comparing this cut as shown in 
Figure 4 with that of the previous cut 
shown in Figure 2, it is very evident 
that shooting with more than a normal 
amount of explosive in the same num- 
ber of bore holes does not break the 
coal to make for easier mechanical load- 
ing. 

“These cuts show quite clearly that 
the type of shot that can be loaded out 
by the miner with comparative ease are 
entirely unsuited for mechanical load- 
ing and that some other system of 
shooting must be resorted to. In this 
particular case there are several points 
to bear in mind. The coal in the Pitts- 
burgh Bed is fairly uniform in texture 
from top to bottom. The cleat is very 
well defined on the face and on the butt, 
The natural break of the coal is to drop 
from a parting near the top of the coal, 
shearing very well from the rib and the 
face. The major difficulties encountered 
are in the bands, which must be broken 
for efficient loading and in the fact that 
the coal tends to set down in a solid 
block across the entire face. 


“In order to overcome these difficul- 
ties, the seven cartridges should be di- 
vided up into five holes. Two bot- 
tom or snubbing holes are intended to 
break the bands and so loosen the bot- 
tom coal that a machine could dig into 
and load out the bottoms, thus releas- 
ing the top coal and allowing it to roll 
forward if properly broken. The break 
shot should be fired in the center rather 
than on the rib in order to prevent the 
possibility of the entire cut setting down 
across the room. The two corner shots 
are intended to clear the ribs. After 
the last shot had been fired in a test 
cut there was approximately 14 tons 
of coal ready to be loaded before reach- 
ing any standing coal, and as this loose 
coal was loaded out, the remainder of 
the coal gradually rolled out, so that 
there was no coal standing in place. 
Figure 5 shows the line of break fol- 
lowed by the bottom shots. Figure 6 
shows the results of the center shot. 
This shot broke the coal sufficiently so 
that a machine could dig its way through 
to the back if necessary. Figure 7 shows 
the results of the first butt shot. The 
shear along the rib was an excellent one 
and the coal was brought free from the 
top. Figure 8 shows the last shot which 


caused the front face of the coal to roll 
forward. 
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“The advantage of the extra holes 
using the same total quantity of ex- 
plosive is very clearly shown by these 
illustrations. Although this placement 
of drill holes will meet the demands of 
certain sections, it is not to be taken 
as a recommendation for all conditions. 
In some sections of the same bed of coal 
where top coal is left in place for roof 
protection, it is necessary to add another 
top hole in order to assure a clean break 
along the top. In other sections or other 
beds, the bottom coal may require an ad- 
ditional hole in order to break it suffi- 
ciently to allow the machine to enter. 
But at all times, where additional break- 
age is required, it should be obtained by 
the aid of an extra hole placed in that 
section of the coal remaining unbroken 
rather than by an attempt to overshoot 
the regular holes. 

“A consideration of the comparative 
production of lump coal for hand and 
mechanical loading requires a knowledge 
of the previous methods employed with 
hand loading. In all mines in which the 
practice has been to shoot the entire cut 
of coal at one time, it is hardly to be 
supposed that the introduction of the 
extra holes will cause a greater per- 
centage of fine coal, providing the proper 
supervision is given to the drilling and 
shooting. However, each added hole in- 
troduces the possibility of misplacement 
and overcharging that must be contended 
with. In mines following the practice 
previously described for the Pittsburgh 
district, consisting of shooting the ‘tight 
shot’ and shearing to the back before 
firing the ‘butt’ shot, the comparison of 
lump coal production is unfavorable to 
mechanical loading. In research work 
conducted in cooperation with Carnegie 
Institute of Technology, Bureau of 
Mines, and the operators of Pennsyl- 
vania, a series of tests was conducted at 
the Banning No. 2 Mine of the Pitts- 
burgh Coal Co. Incidental to the tests, 
the lump coal percentages were deter- 
mined separately for the tight and the 
butt shots. Although these tests covered 
a wide range of factors influencing lump 
coal production, the relation between the 
fine coal obtained from the tight and 
butt shots was fairly uniform through- 
out the entire investigation. 

“An analysis of these results published 
as Bulletin 19 of Carnegie Institute of 
Technology helps to prove the import- 
ance of open ended shots as a means to- 
wards obtaining the maximum percent- 
age of lump coal. For the entire year’s 
run the average lump coal produced 
from the tight shots was 5.2 percent less 
than that produced in the butt shot. This 
varied from 2.2 percent in some tests to 
10.4 percent in others and the greatest 
difference was found in those tests giving 
the best general results. 

“The reason for this is self evident. 
The tight shot has no room for expan- 
sion except the kerf of the undercut 
which is insufficient for expansion with- 
out crushing. The butt shot has the 
additional open end and can expand 
without crushing. Even an overcharge 
of explosive in an open ended shot is 
not so readily felt in the slack percent- 
age since there is room for expansion 
without undue breakage except around 
the borehole. 

“With these figures as a basis it is 
natural to suppose that by shooting the 
entire cut of coal at once the slack per- 
centage will increase from 3 to 5 per- 
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Fig. 8, Mr. Lubelsky’s Paper.—Second rib shot fired with 1.5 cartridges. As 

a result of 6.5 cartridges placed as shown in the figures, there was about 14 

tons of coal down so that the machine could start loading. The remainder of 
the coal rolled forward as rapidly as the loose coal was removed 


cent over what had been obtained in the 
mine previously. At the differential in 
selling price between lump and _ slack 
coal, the cost of additional slack pre- 
sents a figure that cannot be neglected.” 


DAVID INGLE, Oakland City, Ind.: 


“We have been loading coal mechani- 
cally for three or four years now. I 
think about the first thing we ran up 
against when we first started mechanical 
loading was the difficulty in getting the 
coal down so that it could be loaded, 
without too much hard work on the part 
of the machine. We are still having that 
trouble though not nearly as much as 
we did at the start. In the mines where 
we have loading machines, before we 
began loading mechanically, with hand 
mining, we shot two holes to the room, 
the rooms being 21 feet to 27 feet and 
averaging around 24 feet. We didn’t 
pay a great deal of attention to the 
powder the miner used, and if we told 
him how to do it, he didn’t pay any at- 
tention, and used it as he saw fit. Since 
loading the coal mechanically all that 
has changed. The first thing we tried 
to do was to put in the third shot. We 
have found with under-cutting machines 
the tendency always of under-cutting is 
to turn the cut out a little at both ends, 


which results in the coal naturally 
breaking down just as cut out and the 
corner holes had to be drilled. The same 
way when the holes were drilled parallel 
with the side walls, the holes would be 
out just a little bit, and it took us quite 
a while to learn to have the holes point 
out in the same direction—when these 
holes pointed out it caused the coal to 
break down improperly, and with tight 
corners. We still have some tight cor- 
ners but only one occasionally and for 
a long time we didn’t have anything 
else. When you drill the holes parallel 
with.the side walls of the room you get 
away from tight corners. We found in 
some instances that a good deal of 
trouble was caused by the holes not be- 
ing drilled deep enough, particularly for 
hand used electric drills, because they 


are broken down a great deal of the 
time. We have had less success with 
electric drills than with all other ma- 


chinery. When you drill by hand you 
have to watch to drill deep enough, par- 
ticularly when you find something hard 
to drill through. We tried shooting 
three holes, shooting them in rotation, 
first the left hand, then the middle and 
then the right. We tried the middle 
first, then the left and then the right. 
We tried all three at the same time, and 
I do not know that we know exactly how 
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Fig. 2, Mr. Nelson’s Paper.—After a tight shot 


to shoot coal after three years’ time. 
We have made some progress, have less, 
but still some, tight coal. Some of the 
tight coal is due to the tamping not be- 
ing done properly—either not tight 
enough, or we do not get the explosive 
back far enough in the hole. The far- 
ther back the greater the results. 

_ “We have tried a little cushion shoot- 
ing and I don’t know whether it helped 
much or not. As Mr. Young has said, 
we cannot very well tell when we do 
try the different shots, what percentage 
of screening has resulted, for the reason 
there is no way of testing out its run, as 
to how much lump coal and how much 
screenings. 

“We did do some snubbing and some 
shearing a couple of years ago but at 
that time we were running the loading 
machine, the cutting machine, and the 
locomotives both day and night, so we 
had to set the shearing machine on the 
side tracks much of the time. We had 
very good results with shearing. It in- 
creased the percentage of lump some and 


Test 5 


we were favorably impressed, but we 
abandoned it as we were more interested 
in trying to run the mine day and night 
than trying to get a larger percentage 
of lump coal. Personally I believe in 
shearing, and think it must be a tre- 
mendous help in loading coal mechani- 


._ cally and we probably will go back 
again, but not at this time. We are 
trying the different sizes, different 


powders, different placements of holes, 
and really haven’t arrived at conclusions 
worth telling about at this time. We 
have learned that to make progress you 
cannot fight the coal machines—we must 
have machines to produce the coal that 


we are now paying labor for doing. We 
are doing this to a great extent but there 
is still a whole lot to learn.” 


RESULTS FROM CUSHIONED 
BLASTING 
C. W. NELSON, Explosives Engineer, 
Hillman Coal & Coke Co., Pittsburgh: 
“During the last two years much has 
been said and written in favor of and 


489 


against the method of blasting known 
as ‘Cushioned Blasting’ or ‘Air-Spacing.’ 
It would seem that the different writers 
have praised or condemned the general 
method on no other grounds except that 
it proved successful or unsuccessful 
when used under the conditions prevail- 
ing in their mines. They have not 
seemed to take into consideration the 
fact that under different conditions the 
method might produce different results. 


“The average operator is interested in 
one or both of two things: a maximum 
quantity of coal loosened per pound of 
explosive used, or a maximum percent- 
age of lump coal per ton of coal loosened. 
Every operator is, therefore, vitally in- 
terested in proper blasting methods. 

“The results to be obtained from cush- 
ioned blasting are, necessarily, dependent 
upon the physical characteristics of the 
seam of coal in which the method is 
tried. If the physical characteristics 
are such as to permit its successful use, 
then the results will show the benefit 
derived from this method. 


“Before one decides whether the 
method is adaptable to his conditions, it 
is necessary that he know what cush- 
ioned blasting is and why it is success- 
ful under certain conditions. Cushioned 
blasting or air-spacing is the method of 
charging and tamping holes so as to 
leave a portion of the hole between the 
explosives charge and the stemming, 
void of either explosives or stemming 
material. Leaving this void between the 
explosives and the stemming, lengthens 
that portion of the drill hole in which 
the expanding gases, generated by the 
discharge of the explosives, can exert 
their force. 


“It has been found that in most ma- 
chine cut coal, the resistance from the 
back of the drill hole to the machine 
cut and to the front of the cut are not 
the same. If the resistance offered in 
these two directions were the same, then 
the proper location for the explosives 
charge would be as near the back of the 
hole as possible. A charge so located 
would have a balanced burden to move. 
However, it has been found that, except 
in very high coal, the resistance is usu- 
ally greater toward the front of the cut. 
In order to balance the burden upon the 
explosive charge it’is necessary to have 
the explosive charge so located or dis- 
tributed in the hole as to make the bur- 
den in both directions as nearly equal as 
possible. 


“To show that the leneth of charge is 
an important factor in the production of 
lump coal, your attention is called to an 
investigation conducted in 1923-24 un- 
der the direction of the Carnegie Insti- 
tute of Technolory and the United 
States Bureau of Mines. Among other 
tests, four were made, one using 1% by 
8-in. cartridges of a certain permissible 
explosive, and three using 1 by 8-in. 
cartridges of the same mixing of the 
same explosive. All of these tests were 
carried on in the same room. The place- 
ment of holes was the same in all four 
tests. With the 1% bv 8-in. cartridges 
it was necessary to use 32 to 2‘ inches 
of explosive for the onening shots and 
from 20 to 24 inches for the remaining 
shoulders. This test yielded 64.2 per- 
cent lump coal over a 1%-in. screen. In 
the second test the same weight of ex- 
plosive as in the first test, but in 1 by 
8-in. cartridges, was used. This gave 
a length of charge of from 48 to 50 
inches of explosive for the opening 
shots; 68.4 percent of lump coal was 
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obtained in this test. In the third test 
40 inches of explosive in 1 by 8-in. cart- 
ridges was used in the opening shots. 
68.5 percent plus 1%4-in. lump coal was 
obtained in this test. In the fourth 
test 36 inches of 1 by 8-in. cartridges 
was used and 69.1 percent lump coal was 
obtained. 

“The foliowing is a table showing the 
number of tons of coal loosened per 
pound of explosive used in the different 
tests: 


Tons 


Test of coal 
2 13.0 

18.3 


satisfied that minimum charges were be- 
ing used. The increase in lump coal, 
from 64.2 percent to 69.1 percent, an 
increase of 4.9 percent, was due to our 
being able to reduce the quantity of ex- 
plosive used, by finding the length of 
charge necessary to give a_ balanced 
shot. 

“Later a test was conducted, using air- 
spacing and 1% by 8 in. cartridges of ex- 
plosive. In this test the average com- 
bined length of the explosive charge and 
air-space was 42 inches. Instead of it 
being necessary to use from 32 to 34 
inches of explosives, as in the first test, 
the charges were reduced to from 20 to 
24 inches of explosives for the opening 
shots. With this method 69.6 percent 
plus 1%4-in. lump coal was produced and 
17.25 tons of coal were blasted per pdund 
of explosive used. All of these results 
were obtained under actual mining con- 
ditions in an operating mine. 

“About six months later I was sent to 
a mine to try to increase the percentage 
of lump coal at that plant. At the time 
of.my first visit to this plant, they were 
using 1% by 8-in. cartridges. In order 
to loosen the coal in the opening shot it 
was necessary to use close to the per- 
missible limit of 14% pounds of explo- 
sive. A number of observations were 
made and the size of the cartridges was 
reduced to 1% by 8 inches. With this 
reduction in the size of the cartridges 
it was found possible.to reduce the weight 
of explosive used per charge and to 
increase the large sizes of coal obtained. 
Not being fully satisfied with this reduc- 
tion the size of the cartridges was re- 
duced to 1% by 8 inches, and it was 
found that, except under abnormal con- 
ditions, the cuts were blasted with the 
same number of these cartridges as with 
the 1% by 8-in. cartridges. 

“This discussion of the effect of the 
length of charge unon the production of 
large sized coal, or the use of a minimum 
quantity of explosive has a direct bear- 
ing upon the use of cushioned blasting. 
Quite often it is found that the per- 
missible best suited for use in a certain 
mine is neither bulky nor suited for use 
in the smaller diameters. Yet in order 
to produce a marketable product it may 
be desirable to allow the gases to exert 
their force along a considerable portion 
of the drill hole. The only alternative 
is the use of cushioned blasting or a 
modification of this method. 

“To find the proper length of air 
cushion to give a balanced shot, I know 
of no way except by cuttin~ and trying. 
Increasing the air-space in about 3-inch 
stages, one should observe what the 
total length of explosive and air-space 
is when the breaking down shots begin 
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Fig. 3, Mr. Nelson’s Paper.—After a tight shot. Test 6 


Fig. 4, Mr. Nelson’s Paper.—After a tight shot. Test 7 


to ‘hang’ at the back of the cut. When 
this length is found, reduce it until the 
shots do not ‘hang’ at the back. This 
total length will be found to be the 
length necessary to give a balanced shot. 
This length will vary in different seams 
and to a small degree in different parts 
of the same seam. Its leneth will be 
dependent upon the height of the holes 
above the cut, the depth of hole and 
depth of cut, the direction and character 
of the cleats and other weakness planes, 
and the number and resistance of the 
bands and other impurities in the coal. 

“Cushioned blasting will be found to 
be advantageous in low coal where the 
depth of cut is such as to cause the front 
of the cut to ‘hang’ after blasting. Mr. 
German and others have used the cush- 
ioned method in the low coals of West 
Virginia with considerable success. 

“The method has not been found to be 
successful when advancing on the butts 
of the coal in high seams. This is due 


to the vertical weakness planes running 
parallel to 


the direction of the drill 


holes, thus allowing the line of least re- 
sistance to be toward the front of the 
cut. Under this condition the charge 
should be kept toward the back of the 
hole, in order to allow the force of the 
explosive to spread along the back of the 
cut-as much as possible. 

“There are three common methods of 
obtaining the results of cushioned 
blasting. They are; the use of smaller 
diametered cartridges of explosive, the 
use of rock dust stemming, and the use 
of a pure air cushion obtained with some 
type of air-spacer. 

“The use of the smaller diametered 
cartridges has certain advantages and 
disadvantages. In certain states, the 
mining law does not permit the use of 
cushioned blasting in its true form. In 
these states it is necessary to use some 
modified form. The use of the smaller 
diameters more nearly meets the re- 
quirements than any other modification 
that has been tried. It allows the shot- 
firer to obtain very nearly the proper 
length of charge without over-charging, 
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Fig. 5, Mr. Nelson’s Paper—After a tight shot. 


and permits him to tamp the hole solidly 
from the explosives charge to the mouth 
of the hole. However, as has already 
been stated, it is often true that the ex- 
plosive best suited for a certain coal is 
not fitted for use in the smaller sizes. 
The explosive makers, also object to the 
use of the smaller sizes, claiming that 
as the diameter of a cartridge is de- 
creased the rate of deterioration is in- 
creased. This is true and must be con- 
sidered before deciding upon the use of 
a certain small diametered cartridge. 
“Rock dust stemming has been given 
considerable publicity as a _ substitute 
for true cushioned blasting. At best, 
rock dust stemming can only be con- 
sidered as a make-shift substitute for 
cushioned blasting. Its action as cush- 
ion depends upon its compressability 
and porous nature. The cushioning re- 
sults of rock dust also depend upon the 


» 


Test 8 


to do but insert the charge and air- 
spacer into the hole and tamp the rest 
of the hole solidly from the end of the 
spacer to the collar of the hole. This 
method also allows the use of any sized 
cartridge of explosive which is found 
desirable. 

“It is often found the abnormal con- 
ditions prevail in certain sections of a 
mine. This method of cushioning per- 
mits its selective use under these con- 
ditions. 

“It must be remembered that cush- 
ioned blasting, or any of its substitutes, 
is not a cure-all for blasting coal. Your 
conditions may be such as to prohibit the 
use of this method. There is but one 
way to determine this. It must be tried 
and observations made at the face to 
learn whether the method gives the 
miner good shots or not. This having 
been done, there is but one way to learn 


Fig. 6, Mr. Nelson’s Paper.—Spacer used for air-spacing in blasting 


density or firmness with which the rock 
dust cartridges are loaded, and upon 
the care with which the shot-firer 
charges and tamps the hole. Both of 
these are variables and consequently the 
results obtained will vary directly with 
them. Inside storage and dryness of the 


‘rock dust must also be considered when 


using this method. 

“Wherever it can be used, true air- 
cushioning is the best method. Its prin- 
cipal advantages are that it allows a 
uniform length of charge and reduces 
the human element to a minimum. With 
this method the proper length of com- 
bined charge and air cushion are 
accurately determined and allowances 
are made for variations in the character- 
istics of the seam. This having been 
done, the length of air cushion is de- 
cided upon and the air-spacers are made 
this length. The shot-firer has nothing 


whether the method is producing more 
lump coal or not, and that is to keep an 
accurate check of the percentage of the 
coal passing over the screens at the 
tipple and checking this against the per- 
centage obtained under former methods. 
These two things are essential in deter- 
mining the advantages and disadvan- 
tages of any method of blasting. The de- 
termination of the amount of lump coal 
produced can not be learned by observ- 
ing the results of a number of shots in 
the mine, but must be the result of 
actual measurement.” 


JOHN G. BART, Union Collieries Co.: 


“We have derived some benefit by 
loading coal with machines, but we dis- 
covered we could not load coal with a 
machine until we had the coal shot down 
in a way that the machines could load 
it. The machine simply was never 
where we wanted to load the coal. When 
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we started in shooting coal we met with 
certain difficulties. 

“We drill the first two holes on the rib, 
45 degrees down, until we overlap the 
center line of the cut. We take a half 
stick of powder, place it half way be- 
tween the base length of our hole, and 
allow nothing but air in the back of the 
hole. We fire two side shots, blow 
out, then do the snubbing. We drill the 
next two holes just as parallel as pos- 
sible with the first, leaving an overlap 
in the cut at the distance of from 6 to 
8 inches, or even 10 inches won’t hurt; 
place our shot of powder in the middle 
of that hole half the distance back, then 
fire. 

We drill nine holes,and shoot right 
beneath the binder. For the first shot 
we drill a hole overlapping our cut, 
placing the powder. Let me say that 
this takes less powder than if you place 
the powder in the back of the hole, with 
the hole drilled the same depth. We 
bring the powder forward, drill a hole 
about 6 feet 8 inches over the cut, bring 
the air gap half the distance, which will 
vary according to the vein of coal you 
are in. If the amount of powder does 
not bring you to the front, we move the 
powder forward. We swing that, and 
then put two pop shots in, still overlap- 
ping cut, which will leave the coal with 
a 5-in. kerf and have about 4 inches 
from the binder to the top of your coal. 
That reduces the slack practically 8 
percent. While we do not average our 
coal by actual measurements when load- 
ing at cut, the stock is run at the tipple 
on a %-in. screen. 

“We drill three holes above the binder, 
take a pop shot the same way, half the 
distance back, loosen the binder, drop 
two side shots, drop the binder, then 
do the same to the top. It doesn’t take 
so much effort and can be done with a 
smaller amount of powder. It takes 
nine holes for a 31¢ecm, you use less 
powder and you gaii: 8 to 10 percent on 
screen coal. All of cur shots have an 
8-in. tampirz of clay on the land part 
of the ho'—first the clay then the 
cartridge heid with a wire and set up to 
it. 

“They may tell you it is unlawful but 
I am going to tell you it has never failed 
to move the clay. If we are shooting 
unlawfully what do we do to the powder 
that it gives us a better grade of coal, 
using less powder? if it is unlawful to 
shoot that way in your state, make the 
powder men analyze the matter and see 
what we do to his powder to increase 
the efficiency of it.” 

Mr. DUNBAR: 

“The seam of coal Mr. Bart is talk- 
ing about is at Freeport and has a very 
hard binder of dirt—the center coal is 
more than 30 inches from the floor, and 
his method is to shoot down the lower 
band, get that first, and then shoot the 
upper. The trouble with putting in the 
ordinary type of shot on a rib of 18 
inches is that if you put in enough pow- 
der you will injure the roof, the condi- 
tion of which is not any too good. There- 
fore, he has worked out this scheme and 
has carried it on successfully. It may 
not work so well with someone else— 
the only thing to do is to try it.” 


. 
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CUTTING IN FIRE CLAY BOTTOMS 


W. J. FREEMAN, Fayette Realty & 
Development Co.: 

“When I was asked to give a talk on 
‘Cutting Coal in the Bottom,’ I thought 
it something of a joke and refused on 
the grounds that there was nothing to 
talk about a thing so simple; that we 
are just doing it in the ordinary way 
that a cutting machine is operated, and 
that that was all there was to it. How- 
ever, Mr. Shirkie insisted even to the 
point of intimating that this meeting 
would be something of a failure if it did 
not have this, so not wishing such a 
calamity, I told him I would do the best 
I could. However, to put in 15 minutes 
I would have to have something of the 
gift of the college professor who it is 
said could draw a straight line on the 
black board and talk to his class 30 
minutes about it, and then draw a line 
across it and talk another 30 minutes 
about that line. 

“All I can say is in a very few words 
that at our Fayette mine we are work- 
ing the Indiana No. 5 vein of coal, which 
lies over the No. 4 vein, which we have 
entirely extracted. 

“On account of this extraction we 
never attached any sure value to oper- 
ating No. 5 vein, and considered that if 
we did have successful operation that 
it would be a clean pick up. We of 
course had no means of knowing whether 
or not the extraction of No. 4, 100 feet 
below No. 5 damaged the working con- 
ditions of No, 5. 

“We started developing No. 5 some 
little time before finishing No. 4, so that 
the No. 4 production helped the develdp- 
ing expense of No. 5. The first ques- 
tion in starting No. 5 was whether cut- 
ting machines could be used. Up to 
that time no one had succeeded in un- 
dercutting in the coal in this vein in this 
particular field on account of the sul- 
phur balls in the bottom of the coal, 
and so far as known, no one had made 
any extensive try of cutting in the clay 
underlying the coal. 

“We started from the shaft bottom 
cutting in the clay after seeing that our 
conditions were the same as those else- 
where as to sulphur balls. 

“We have continued to do so ever 
since, and I think have fully demon- 
strated that our venture has been well 
taken. We are loading the coal with 
Joy machines and have six now installed 
with results that seem to justify us in 
placing in more to the extent of load- 
ing the capacity of present development 
or about 1,000 tons per day. We have 
to use the smallest type of Joy machines 
on account of heighth of coal, four feet 
eight inches. Had we five or six inches 
additional heighth we could use the 
large size of loaders and get much bet- 
ter results. As to working conditions 
in the coal on account of removing the 
lower vein before mentioned, will say 
that there has been found some detri- 
ment, but nothing prohibitive. Now 
as to cutting in the bottom as said in the 
beginning there is very little to say. We 
use Sullivan machines, and as the cut- 
ting conditions vary in the different 
places there is no regularity as to bit 
changes. On the whole the cutting is 
harder than in No. 4, but how much 
harder it is impossible to say. Some 
places, no changes of bits are made, 
some places they are spotted, and others 
have to be changed entirely. The worst 
drawback is the throwing back and 
handling the cuttings, and the very great 


amount of dust made in cutting. The 
throwing back and handling the cuttings 
are expensive and the dust uncomfort- 
able to the machine runners, some of 
whom use respirators. This dust of 
course makes for a safe condition of the 
mine as it is virtually rock dusted. 

“As to expense of throwing back and 
handling, it is impossible to separate it 
as the ‘muckers’ do other work, such as 
tracklaying and timbering. 

“Now as I have not used fifteen min- 
utes, at the risk of being called down 
by the Chairman, I am going to talk 
about another kind of coal cutting. I 
think I will stay within my subject as 
my subject is “Cutting Coal.” 

“There is a place where coal is cut 
not only at the bottom but at the top, 
at the sides and in the middle. I refer 
to the selling end of the business. The 
selling end is the crime of the coal bus- 
iness. If as much brains and effort were 
put in the marketing as on the produc- 
tion end of coal, and as much as in the 
marketing of other commodities there 
would be a different story to the bus- 
iness. 


“Some have spent large amounts in 
installation of loading machines, and 
others are on the verge of doing the 
same, all for the pleasure of passing the 
reduced cost of mining the coal if any, 
over to the consumer. 


“Investment, energy, ability, and close 
attention is expended in the production 
of coal, which is then marketed by main 
strength and awkwardness. This is not 
so in any other commodity marketed in 
the country. If you put in a new mine, 
when you build your tipple, if of wood, 
you pay the same price for timber of 
the same grade, shop as much as you 
will. If of steel, still the same price on 
all quotations. When you buy cement, 
same old price everywhere. Steel sid- 
ing, same price. Wire rope, no differ- 
ence. Steel rails, try to buy cheaper. 
Mining machines, any difference? Motor, 
ever get any bargain prices? Copper 
wire, just the same. Now some one just 
mention a commodity that is foot-balled 
in the market like coal is. When you 
go into a store to buy a neck tie, the 
price is so much and you can take or 
leave it. If you go ifto the next store 
the price is the same for the same grade 
of tie, take it or leave it, for the reason 
that the proprietor holds it for a profit 
over and above what it costs him. He 
wants to sell just as bad as the coal 
operator wants to sell his coal, but he 
has nerve enough to pass the sale up 
unless he gets a profit. Not so with the 
coal operator when he is asked for a 
price; he of course asks a price that will 
net a profit, and it is surprising how 
small a profit seems to look good. If the 
buyer won’t pav this price. however, the 
operator for the jov and pleasure of 
running his mines will take cost, and in 
fact below cost. I should not have said 
vieasure of running his mines, Mr. 
Chairman, for he is not happy in run- 
ning at a loss. Neither is he “crazy in 
the head” enough to think he can keep 
on forever at a loss. What he has in 
mind is ‘doggone you buyer, you can get 
away with murder now, but just you 
wait till that strike scare or that strike 
comes off next spring. then what I will 
do to you will be a plenty.’ Or he will 
think: ‘You can make me sell coal at a 
loss now to keep going. but I will get 
“mine” next winter, as the squirrels say 
it will be a hard winter and 20 below 
zero will mean $5 domestic coal.’ 
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“The crime of the present marketing 
of coal is that public utilities and rail- 
roads, the largest consumers buy their 
coal on the average at less than the cost 
of production, while the poor devil in 
the middle of winter in ton lots pays 
enormous prices, and in basket lots fan- 
tastic prices. It is all the fault of the 
coal operator that utilities do not pay 
fair prices, as their rates are based on 
their costs and coal is the large end of 
their costs. 

“Railroads are willing to pay fair 
prices, as it is to their interests to have 
their operators prosperous. However, 
a purchasing agent can hot pay any 
operator more than some other operator 
is offering him coal at. If he is paying 
one a fair price and another comes and 
offers to cut the price, the purchaser is 
bound to take the lower offer, or let the 
first seller meet it, otherwise he would 
not seem to be doing his job justice. 
Likewise, if in one railroad district the 
operators are receiving a fair price as 
a whole, and the road is getting coal at 
a lower price in another district, the 
fair priced purchasing agent is subject 
to criticism, if he does not buy as favor- 
able as the other district purchasing 
agent. 

“So what is the use of worrying over 
cheaper production by a few cents, or 
lower freight rates we think are needed, 
when every one here knows that any- 
thing gained in this way is invariably 
passed on to the buyer. As I see it un- 
less we market our coal with some of the 
intelligence that prevails in other indus- 
tries, we will continue to have grief in 
the coal business. We are mining 
plenty of coal in this country and it 
would be a stable business if it could be 
marketed at a profit.” 


JOHN L. CLARKSON, Clarkson Coal 
Mining Co.: 


“At the present time there are a num- 
ber of low vein operations throughout 
the country working with the conveyor 
system or a scraper type loader that 
have adopted the system of cutting the 
fire clay or bony from beneath the coal 
in order to give the coal a loose end for 
blasting purposes. The low vein oper- 
ator has probably conceived the idea and 
has adopted the plan for the reason that 
the machine cuttings added to the break- 
age of the coal was making for him a 
very high percentage of screenings. By 
cutting out the clay bottoms instead of 
the coal, he is able to reduce and elim- 
inate the bug dust and reduce the per- 
centage of screenings. 

“If the plan of cutting the clay is 
profitable for the low vein operator, why 
should it not work as well for the high 
vein? The loading machine question 
has brought us many new problems and 
I believe the cutting of the clay bottoms 
is one of our new questions. 

The cutting of the clay bottoms de- 
creases screenings. It eliminates cut- 
ting hard sulphur boulders that usually 
lay in the bottom of the coal. It cuts 
the clay clear from the coal and saves 
coal that is quite often thrown back 
into the gob pile. 

“In some of the mines over the coun- 
try they have adopted a plan of spray- 
ing the cutter bar and bits in order to 
keep the coal dust down. By cutting 


the clay bottoms, one would eliminate 
this arrangement as the supplying of 
water to each cutting machine neces- 
sarily runs into money. 

“In order to be successful in cutting 
the clay, one must consult the manufac- 
turer of the cutting machine and obtain 
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his recommendation on a special chain 
for cutting clay. One will not have 
great success cutting clay by using the 
same chain as used for cutting coal. 

“At our mine in Nashville, Ill., we are 
cutting a bony clay band about 24 
inches from the floor. The machine we 
are using is built similar in all respects 
to a short wall machine. The cutter bar 
is on top of the machine instead of on 
the bottom. Our first seam is fairly 
regular and we have no trouble what- 
ever in keeping the machine in the dirt 
band. We had considerable trouble at 
first in finding the proper cutter chain 
to cut the band, as the band was much 
harder and tougher than the coal, but 
after trying various chains and lacings 
we finally decided to use the Sullivan 
11 position chain, where each lug has 
two bits. This chain cuts the clay and 
boney quite satisfactorily and our men 
are able to cut as many places per day 
in the dirt band as they formerly cut in 
the coal. Our screenings have been de- 
creased from 10 percent to 12 percent. 
We get cleaner coal at the face and the 
results are very satisfactory. It has 
taken us over a year to accomplish our 
problem, but we feel that the money 
spent on the experiment has been well 
spent. 

“The adoption of the loading machine 
made us seek some new method of clean- 
ing our coal. The cutting of the dirt 
band is our first step and we have 
found from actual performance that the 
cutting of the band has almost entirely 
eliminated our dirt trouble. 

“The new system adopted has given us 
the following results: 

“1, Decreased our %-in. screenings 
from 22 percent down to 12% percent. 

“2. Decreased our dirt refuse taken 
out by the washer 50 pércent. 

“3. Increased our lump coal to 75 per- 
cent—2-in. lump. 

“4, Increased the amount of coal from 
blasing with powder. Formerly we ob- 
tained 85 to 90 tons per 25 lb. keg of 
powder; we are now receiving 115 to 120 
tons per keg of powder. 

“Time and money is well spent at the 
face of the coal seeking some method 
to cut bands or clay bottoms, for you 
decrease the percentage of screenings, 
eliminate cost of hauling dirt to the 
surface, leaving the waste matter in the 
mine where it properly belongs.” 


Discussion: 


Mr. MARVIN: 


“Mr. Nelson said in his paper on 
cushion blasting that one of the three 
ways was to use a cartridge of smaller 
diameter. As pointed out by the Bureau 
of Mines, if you are using a cartridge 


1%" and want to reduce down to 1”, 


you pay money for more paper and less 
explosive. Not only that, you decrease 
the sensitiveness of your powder by 
using the smaller diameter, and when 
you reduce the sensitiveness you increase 
the liability of incineration, which may 
perhaps give you burned coal, your ex- 
plosive not being in the best condition 
for firing. The Bureau of Mines and 
everyone interested in the subject, would 
recommend that the operator instead of 
reducing his cartridge size, get a larger 
air space, and they would suggest you 
increase the size of the drill hole and 


continue to use the large size car- 
tridges.” 


Mr. NELSON: 


“There seems to be an increase in the 
confusion as to what cushion blasting 
does. There are so many who seem to 
believe if we can increase the space 
around the powder that we have cushion 
blasting, regardless of how long or how 
short the charge is. I know of no tests, 
or the results of any tests which show 
any advantages from larger air spaces 
around the cartridge. The main thing 
in shooting coal as I see it is to balance 
your shots. If your shots are balanced 
by having the powder at the very back 
of the hole, you want the air blasting 
the length of your charge. As I brought 
out in my paper, what is true in your 
condition may not be true in some other 
condition. In West Virginia in low 
seams, it is the practice to use long 
cutter bars. Is it reasonable to think 
that by increasing the size of the drill 
hole and having the powder at the back 
of the hole you are going to put a 3- 
foot hole or a 9-foot cut? You bring 
the length of the charge toward the 
front, cut the air space for the cushion 
blasting the length of the charge, get- 
ting the shot balanced before the ex- 
plosion. You are unable to get it by 
any other method unless you use a hole 
in which you drill half the depth of the 
cut or the height of the hole and shoot 
your series of holes, One coal company 
interested in lump coal uses 1%” car- 
tridges of a certain permissible ex- 
plosive. We have carried out some tests, 
in which we cut the stick of powder in 
two parts, putting the two halves of 
powder a certain distance apart to see 
whether or not the wave carries the half 
stick and ignites the other half. With 
no protection, just lying on the ground 
we found the gap in testing the de- 
tonation was 12”, 

“Perhaps you carry their sensitiveness 
or lack of sensitiveness in the smaller 
diameters a little too far. I have known 
1%-in. cartridges which had been in the 
magazine at the mine for eight months 
to give good results—no mis-fires or 
burning in the holes.” 


Mr. LUBIN: 


“The question of sensitiveness brought 
up by Mr. Marvin is rather interesting, 
especially with cushion shooting. The 
standard was 1% inches but some have 
cut it down to 1% inches, some to 1% 
inches and others to 1% inches. In tests 
made by the Bureau of Mines with these 
explosives—the 14-inch did not pass 
and the 1%4-inch did—some passed all 
the way down to 7/8 inch. They have 
made numerous tests with explosives 
and we will have to go by what they 
call the standard. Unfortunately the 
men in the field can not run tests on 
their explosives and the Bureau of Mines 
appears to be the standard that we will 
have to follow. If they approve of the 
7/8-inch, why use a 1%-inch? If the 
size recommended should not be sensi- 
tive, there is certainly something wrong 
with the tests and they are not of much 
value to the operating men consulting 
those tests. Some will not pass and 
some will pass, all the way down to 7/8- 
inch and might have passed at a lower 
diameter.” 


Mr, KEELY: 


“T am interested in coal near the cen- 
ter of a 7-foot.seam. We have had 
trouble keeping the men from shooting 
the coal to pieces with such heavy 
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charges, which, of course, resulted in 
failure to get as much lump as we would 
have otherwise, because of the number 
of charges and the extra shooting. 
What has your experience been in re- 
gard to this cutting of coal in the middle, 
in order to make the least percentage of 
fine coal?” 


Mr. DUNBAR: 
“What type of machine do you use?” 
Mr. KEELY: 


“Are machine. In the State of Ala- 
bama the machine was not a success on 
account of being too close to the bottom, 
so they cut the coal with a 10-foot cut- 
ter bar, reduced the amount of ex- 
plosive by using less powder, making 
more holes, but there was an excessive 
amount of fine from the center cut.” 


Mr. MILLER: 


“Have you had experience in cushion 
blasting where the men do their own 
shooting ?” 


Mr. NELSON: 


“T have had no experience where the 
men do their own shooting. At all of 
our plants we employ someone to do 
the blasting for our men. Where the 
men do their own blasting instead of 
having men trained in the use of cer- 
tain methods, of blasting, certain place- 
ments of holes, you have instead the 
entire force of miners in your mine. At 
best it is very difficult to obtain a uni- 
form result because each man has his 
own idea as to the place that should be 
shot, and as soon as his attention is 
turned to something else he goes back 
and if he has been away for a time, he 
will find it was not where he intended 
it should be. Many times you will find 
you have nearly as many placements of 
holes and methods of blasting as you 
have men, and I am afraid that in order 
to get a uniform method you cannot de- 
pend upon the individual miners them- 
selves. If you are enough interested in 
lump coal to employ men to shoot, su- 
pervise and carry on the shooting opera- 
tions, then you can get uniform results. 
They have been given instructions and 
if the hole is not properly placed they 
will not shoot it, and they will put in 
powder that their experience teaches 
them is proper. I very much fear the 
use of cushion blasting would be diffi- 
cult where the men do their own blast- 
ing.” 

A discussion followed by several 
who had had little success with the Arc 
machine with various conditions. Sug- 
gestions were made, and it was argued 
that if given the proper conditions the 
Are machine would do its work. 


The War Department in its report to 
Congress on pollution of streams said 
that industries engaged in the produc- 
tion, storage and transportation of oil 
are installing more efficient recovery 
devices and are more zealous in their 
effort to prevent escape of oil into 
streams by accident or otherwise. 

Minnesota and Wisconsin have ap- 
pointed a committee to investigate pollu- 
tion on the upper Mississippi River and 
other boundary waters between those 
States, although pollution of these 


waters is said not to endanger com- 
merce, navigation or fisheries. 


PREVENTING MINE ACCIDENTS 


Three Phases of Accident Prevention Work Were Discussed At The Cincinnati Meeting, Includ- 
ing “Proven Advantages Of Rock Dusting,” “Sealing Fires In Gaseous Mines,” And “Fire Pro- 


J. J. RUTLEDGE, State Mine Inspector, 
Baltimore, Md., acted as chairman of the 
sessions devoted to Accident Prevention, 
the first paper presented for discussion 
being 


PROVEN ADVANTAGES OF ROCK 
DUSTING 

By A. C. CALLEN, University of Illinois, 
who said: 

“I shall interpret the subject to mean 
‘Proof That Rock Dusting Will Stop an 
Explosion,’ and I shall endeavor to pre- 
sent the arguments in a logical order and 
in concise form. 

“T take it that we will all accept as 
an axiom the statement that bituminous 
coal dust suspended in air in a cloud of 
sufficient density will explode, either with 
or without the presence of methane, pro- 
vided there is a suitable source of igni- 
tion which may be furnished by an open 
flame, by an electric arc, by long-flame 
explosives, or by the primary ignition of 
a body of firedamp. More than 13 years 
ago the statement was made in one of 
the Bureau of Mines publications’ that 
‘the fact that coal dust in air containing 
no inflammable gas may explode is now 
almost universally conceded in this coun- 
try’; and as far as I know there have 
been no happenings since that time which 
would even tend to disprove the fact of 
the explosibility of coal dust. Labora- 

_tory tests, gallery tests, experimental 
mine tests, and disasters in operating 
mines unite in proving the point. 

“Many of the facts regarding the na- 
ture and behavior of coal-dust explosions 
are known. The physics and chemistry 
of the explosion are comparatively sim- 
ple, and if conditions are right, if the 
proper combination of circumstances 
arises, no bituminous coal mine that is 
not absolutely wet or that is not rock 
dusted either by man or by nature is 
free from the hazard of an extended 
explosion. 

EXPERIMENTAL MINE TESTS 


“Hundreds of gallery tests in this and 
other countries have demonstrated that 
rock dust will stop an explosion. Tests 
in the experimental mine at Bruceton, 
Pa., have shown, time and time again, 
the effectiveness of rock dusting in limit- 
ing the extent of or preventing the propa- 
gation of a coal-dust explosion. The 
great advantage of gallery and experi- 
mental mine tests has been that exact 
control can be had over conditions, and 
the behavior of the explosion can be 
studied in detail. 

“One of the early and yet one of the 
most striking explosion tests at the ex- 


1 Bulletin 56, p. 8. 
2 Trans. A. I. M. E., vol. 71, pp. 1160-1163. 


°A paper delivered before the Illinois Mining 
Institute, June, 1925. For extracts from this 
paper see Coal Mine Management, July, 1925. 

*Descriptions of these and other Old Ben ex- 
plosions are recorded by Mr. Jones in a paper 
published in the American Labor Legislation Re- 
view for March, 1924, and in Coal Mine Manage- 
ment for May, 1924. See also Mining Congress 
Journal, July, 1924. 


5 Report of Walter Nichols to Joseph Louis. 
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tection Underground” 


perimental mine was in 1914. It was 
witnessed by the members of the Ameri- 
can Institute of Mining Engineers who 
were attending the meeting at Pitts- 
burgh, and by state mine inspectors from 
Pennsylvania, West Virginia, and Ohio. 
The explosion was made to travel a pre- 
determined path by protecting certain 
portions of the mine with rock-dust stop- 
pings and doors and by rock-dust bar- 
riers. Most of the section which was to 
be traversed by the explosion was loaded 
with a mixture 
composed of 60 
percent coal 
dust and 40 
percent shale 
dust, but pure 
coal dust was 
placed on the 
far side of each 
protective de- 
vice so that if 
flame passed 
the rock - dust 
protection the 
dust on the 
other side 
would be ig- 
nited and the 
explosion ex- 
tended. ‘The 
test was en- 
tirely success- 
ful as a dem- 
onstration of 
the operation of various explosion stop- 
ping devices,’ says Mr. Rice. 

“Those interested in the details of the 
hundreds of explosion tests made at the 
experimental mine can find the material 
in Bulletins 56 and 167 of the United 
States Bureau of Mines. Not only has 
the efficiency of rock dusting been proven 
in these tests but the amount of rock 
dust required to render safe the coal dust 
from various localities. 

“The Old Ben Corporation, which oper- 
ates 12 mines in southern Illinois, was 
the first company in this country to use 
rock dust on a large scale, the work 
beginning in 1917. The method first 
used was to protect all entry intersec- 
tions and to have rock-dust zones at 500- 
foot intervals. Later thorough coating 
of haulageways and openings 30 feet or 
less from the track has been practiced. 
Rock dust is also blown into the air- 
courses at intervals, and trough barriers 
used as an additional protection. 

“The rock dusting of the Old Ben 
mines has been under the direction of 
J. E. Jones, safety engineer for the com- 
pany. He is a man of ability, with a 
thorough understanding of mining con- 
ditions and of safety measures. As a 
mine official, as a state mine inspector, 
and as safety engineer he has won the 
confidence and respect of mining men. 
His opinion would be accepted as expert 
testimony by any court in the land. Hear 
him as he says:* ‘Nine explosions have 
occurred, seven of which reached a rock- 
dust zone. The flame was extinguished 
by the first zone in the path of the ex- 
plosion. Two were of enormous intensity 
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in force and flame and undoubtedly would 
have been disastrous had it not been for 
the rock-dust installations.’ He con- 
cluded his paper with the statement: 
‘The practice of rock dusting has proven 
to be practical in application, efficient in 
performance, harmless to mine and men, 
and reasonable in cost.’ 

“Time will not permit the detailed de- 
scription of these explosions, but they 
have already been published‘ and are 
available to anyone. Great credit is due 
to the pioneer work of the Old Ben Cor- 
poration in proving on a large scale the 
value of rock dusting. 

THE NEW ORIENT EXPLOSION 

“On January 29, 1926, at 7.40 a. m., a 
local gas explosion was instituted at the 
New Orient mine of the Chicago, Wil- 
mington & Franklin Coal Co., by a brat- 
ticeman who struck a match to relight 
his safety lamp. New Orient, as every- 
one knows, is the world’s largest coal 
mine. There were 1,079 men at work, 
and only five were killed. 


“A study of the map showing the de- 
tails of the explosion, and of the corre- 
spondence that passed between the mine 
and the Chicago office, as well as a re- 
view of the transcript of the proceed- 
ings had at the coroner’s inquest, indi- 
cate very clearly that the consensus of 
opinion is that rock dust prevented a 
disaster that would have been unparalled 
in this country and would have been ex- 
ceeded only by the Courrieres disaster in 
France in 1906. 


“The general superintendent of the 
company, Mr. Joseph Louis, wired Mr. 
Harrington a few hours after the explo- 
sion: ‘Rock dust has prevented us from 
having an enormous loss today.’* Mr. 
Rodenbush, superintendent of New Ori- 
ent, in his report on the explosion said: 
‘We found * * * that the rock dust had 
killed the force of the explosion as soon 
as the blast hit the rock dust. I believe 
from the results I have seen that the 
rock dust did all that was expected of it.’ 

“At the coroner’s inquest George Pol- 
lock, mine manager at New Orient, testi- 
fied: ‘The rock dust * * * prevented 
the explosion from spreading.’ It was 
the opinion of all the men’ working in 
the section of the mine where the ex- 
plosion occurred that the rock dust pre- 
vented ‘a very bad explosion and a great 
loss of life.’ 

“The day after the: explosion a com- 
mission of four state mine inspectors, 
Gillen, Rossbottom, Plumles, and Hoey, 
acting under the authority of Director 
A. D. Lewis, director of the Department 
of Mines and Minerals, visited the mine 
to investigate the cause of the explosion. 
In forwarding the report of the commis- 
sion to the company Director Lewis said: 
‘The commission also verbally reported 
that had it not been for the fine condi- 
tion of the mine and for the fact that the 
mine was rock dusted very thoroughly, 
that undoubtedly you would have had the 
greatest disaster at your mine in the his- 
tory of coal mining. The Department 
wishes to congratulate you for going 
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further than the law requires to make 
your mine safe.’ 

“Press despatches have emphasized the 
fact that rock dusting at New Orient had 
just been completed a month previous to 
the explosion. As a matter of fact, rock 
dusting began at this mine in the first 
half of 1924 when the mine was still on 
a development basis. Ten miles of entry 
had been rock dusted prior to June, 1924. 
The safety policy of the Chicago, Wil- 
mington & Franklin Coal Co. has always 
been a progressive, forward policy. 

THE HORNING EXPLOSION 


“A few days after the New Orient 
explosion 20 men lost their lives in a 
violent explosion at a mine of the Pitts- 
turgh Terminal Coal Corporation, at 
Horning, Pa. The explosion was initi- 
ated by a fire which originated by a 
cutting machine igniting gas, the ignition 
probably taking place in the starting box 
of the machine. The explosion occurred 
while this fire was being sealed off. 

“This mine was in process of being 
rock dusted at the time of the explosion, 
and the haulage roads had been treated. 

“One of the men who assisted in the 
work of recovering the mine, a general 
superintendent of a neighboring com- 
pany, says in a personal communication: 
‘There were three parallel headings, Nos. 
7, 8, and 9, No. 8 being the only one rock 
dusted. The No. 15 and 16 butt head- 
ings were the last turned off to the right 
and were not rock dusted. The explosion 
originated by a fire at the face of No. 
16 butt heading, where a trip of cars 
was standing on the curve, which wrecked 
and turned over completely, closing off 
No. 9 heading. The flames were then 
shunted to No. 8 face heading, which 
was rock dusted. The evidence of flame 
and smoke was found only about 300 to 
400 feet from this point out on the rock- 
dusted heading.’ 

“Testimony at the coroner’s inquest by 
Mr. George S. Osler, vice-president and 
general manager of the company, was to 
the effect that he was certain that rock 
dust stopped the explosion from going 
any further than it did. 

“A personal letter from one of the men 
who assisted in the recovery work states 
that ‘Most of us who had to do with the 
recovery work after this explosion, and 
fighting the fire, are quite convinced that 
had not the haulage entry of the main 
south been pretty effectively rock dusted, 
the explosion would have crossed over 
into the third south section and probably 
killed a couple of hundred men who were 
on the way out of that section at the 
time.’ 

“The commission appointed by Joseph 
J. Walsh, Secretary ot Mines of Pennsyl- 
vania, evidently was of the opinion, fol- 
lowing the investigation of the disaster, 
that if rock dusting had been completed 
the explosion would have been confined 
to much narrower limits. This is the 
only possible interpretation that can be 
put upon the report of the commission 
when it says: ‘To make rock dusting so 
effective as to confine flammation within 
narrow limits, all avenues of escape from 
the face of the workings must be liber- 
ally and systematically rock dusted, and 
this treatment be extended and main- 
tained close to the face concurrent with 
the advance of the workings.’ 

VALUE OF EVIDENCE PRESENTED 

“Neither the results obtained by the 
Bureau of Mines at the experimental 
mine nor the evidence offered by the men 
who have been quoted on the effectiveness 
of rock dusting in southern [llinois and 
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western Pennsylvania are open to ques- 
tion. These men have had years of ex- 
perience in the particular fields, they 
have had intimate knowledge of explo- 
sions in these districts prior to rock dust- 
ing, and they are fully competent to offer 
testimony as to what has prevented the 
extended propagation of these explosions. 
Their united statement is, in effect, this: 
‘Rock dust will stop an explosion.’ 

“To quibble and argue in the face of 
scientific evidence supported unqualifiedly 
by actual experience is to show such an 
utter disregard for mine safety as to 
entitle one to contempt. If the evidence 
were only one-tenth as conclusive there 
would be sufficient reason for urging rock 
dusting. 

FINANCIAL PROOF 


“Most of us are inclined to believe that 
insurance companies are rather profitable 
concerns, and that whether it be life, fire, 
tornado, automobile, compensation, or in- 
surance of whatever kind, the company 
makes its rates after gathering all the 
statistical evidence that is possible and 
after making every allowance for special 
hazards. 

“The Associated Companies, of Hart- 
ford, Tonn., is an association that is so 
well known to mining men all over the 
United States that it is not necessary to 
describe it or its rating work. In Feb- 
ruary, 1926, the Associated Companies 
issued Safety Circular No. 47, entitled 
‘Rock Dusting Coal Mines.’ Illustrations 
were cited of instances where rock dust 
had proved to be effective—New Orient; 
Old Ben; Horning; Rains, Utah; Stur- 
gis, Kentucky. The circular closed with 
these two paragraphs, printed in bold- 
face type: 

“No bituminous coal mine operator 
can definitely predict that there will not 
be a coal dust or gas explosion in his 
mine, and the most effective safety pre- 
caution known to limit these explosions 
to a small area is rock dust. 

“We can not impress upon you too 
strongly the importance of rock dusting 
not only gaseous but nongaseous mines, 
and sincerely hope that you will give this 
subject serious consideration, and if your 
mine is not rock dusted that you will 
take such steps as are necessary to have 
it done immediately.’ 

“In April, 1926, Safety Circular 48 an- 
nounced that on and after October 1, 
1926, the Associated Companies will not 
insure for compensation any gaseous 
and/or dusty bituminous mine that has 
not been rock dusted, and, furthermore, 
the Associated Companies on and after 
October 1, 1926, will not issue a compen- 
sation policy on any bituminous gaseous 
and/or dusty coal mine until it has been 
rock dusted. 

“Sprinkled or watered mines will not 
be accepted in lieu of rock dusting. 

“When an insurance company refuses 
you insurance because of high blood pres- 
sure, a bad heart, or for other reasons, 
you at once begin to consider your case 
seriously. When an insurance company 
refuses you compensation insurance be- 
cause your mine is considered too great 
a risk you should consider your case 
seriously. A mine which has not been 
rock dusted is such a risk. 

CONCLUSION 

“In closing let it be said that while 
the great advantage of rock dusting has 
been proven to the satisfaction of almos: 
every mining man, yet even its strongest 
advocates have never recommended it as 
a cure-all. An explosion may be limited 
to a single panel or butt heading, but 
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what about the men in that panel or in 
that section? Adequate ventilation, 
closed lights with magnetic locks, short- 
flame explosives, permissible machinery 
and competent officials and competent 
men, together with other safety devices 
and methods, are necessary if the ulti- 
mate in mine safety is to be attained.” 


J. E. JONES, Safety Engineer, Old Ben 
Coal Corporation: 

“That rock dust has proved itself as 
being of value in preventing the propa- 
gation of a mine explosion is now be- 
yond question even in the minds of 
those who were at first doubtful. A 
decade ago it was considered by a few 
as a theory that might be worth a trial; 
today it is considered by many as good 
practice to eliminate this hazard which 
is the greatest disaster hazard we have 
in the mines of the nation. 

“Flame can be extinguished by but 
two general methods although there are 
several applications possible of these 
two methods. These two general meth- 
ods are the removal of the fuel and the 
cooling of flame below the ignition point. 
Rock dust installation embodies these 
two methods, first, by lowering the com- 
bustible content of the mine dust: to be- 
low the burning point which is equiva- 
lent to the removal of the fuel, and sec- 
ond, when blown into suspension it ab- 
sorbs heat suddenly reducing the tem- 
perature to below the ignition point. 

“Rock dust distributed on the roof, 
ribs and timbers increases the ash con- 
tent to such a high percentage that an 
explosion cannot propagate. If the dust 
remains dry and is blown into suspen- 
sion it will also absorb heat. For mine 
dust, sufficiently treated with rock dust 
as to be non-inflammable, to be damp or 
wet does not mean that it will be non- 
effective. With such a condition the 
explosion will cease because of the lack 
of fuel. 

“The installation of barriers, of what- 
ever design, is to furnish curtains or 
clouds of rock dust in the event of an 
explosion that will absorb the heat so 
that the temperature is reduced to be- 
low the ignition point and the distillation 
of coal dust into gas will cease. 

“The Orient explosion was stopped by 
rock dust by the first method mentioned 
—that of the combustible content of the 
mine dust lowered below the ignition 
point. I say ‘stopped’ because water 
had an excellent opportunity to ‘stop 
the explosion and failed to do so. The 
entire section where the explosion origi- 
nated was wet, very wet. The gas ex- 
plosion originating at the entry faces 
was propagated by coal dust as evi- 
denced by coke degpsits. The only coal 
dust available was that which was a 
slush on the roof and ribs. Coking 
started at a point 100 feet from the faces 
and continued for 175 feet to a point 25 
feet in the rock dusted zone. Rock 
dust installation was that of ribs and 
roof coating from the shaft bottom to 
within 250 feet of the entry faces. This 
rock dust coating was wet, very wet, 
slushy wet, and no barriers were in- 
stalled in the vicinity. A rock dust 
cloud did not form and the explosion 
flame was extinguished by 25 feet of 
rock dusted entries because of the ab- 
sence of fuel to feed it. 

“Lives that are lost can be counted; 
those that are saved cannot, yet we be- 
lieve that more than 1,100 lives were 
saved by rock dust in this instance. An 
extremely wet condition failed to stop 
the accelerating propagation of the ex- 
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plosion. Not many hundred feet back 
the mine conditions were dry. To those 
who have studied explosion hazards it 
is not difficult to imagine what might 
have been the result without the rock 
dust.” 


CHARLES ENZIAN, Chief Engineer 


the Berwind-White Coal Co.: 

“My: comments of Professor Callen’s 
paper, ‘Proven Advantages of Rock 
Dusting,’ will be confined to a short 
history and summary of the actual cost 
of rock dusting two gas coal mines of 
The Berwind-White Coal Mining Co., to 
a standard that made them pass the re- 
quirements of the Pennsylvania State 
Compensation Rating Bureau. } 

“The management of The Berwind- 
White Coal Mining Co. gave serious 
consideration to the subject of rock 
dusting its mines operating the Pitts- 
burgh gas seam in Westmoreland, and 
the Lower Kittanning or low volatile 
seam in the Windber districts of Penn- 
sylvania. 

“Various officials of the company were 
assigned to study and analyze specific 
experimental appliances and_ installa- 
tions in mines of several neighboring 
states and to study the experimental 
and research progress made by the U.S. 
Bureau of Mines, especially the coal 
dust explosion tests and methods of 
rock dusting employed at the Experi- 
mental Mine at Bruceton, Pa. During 
March, 1924, a. large representation of 
our operating officials also attended the 
demonstrations and highly instructive 
lectures delivered on this subject at 
Pittsburgh, Pa., by American and Eng- 
lish authorities during the visit of the 
English experts. Mr. George S. Rice 
represented the U. S. Bureau of Mines 
and Dr. Wheeler represented the English 
Department of Mines. Following these 
investigations all mines of this company 
were ‘comprehensively sampled by the 
standard scoop and brush method, and 
chemical laboratory analyses made. 

“All of the data were carefully ana- 
lyzed by our Central Safety Committee 
which is composed of the operating offi- 
cials of the company. That committee 
unanimously endorsed and recommended 
the rock dusting principle for coal dust 
explosion and fire protection in such 
mines where coal dust analyses indicated 
the possibility of dust explosion hazards. 
These, in respective importance were 
found to be: Ocean Coal Co., Maryland 
Coal Co. and Eureka No. 37 Mine at 
Windber. 

First INSTALLATIONS 


“The recommendation of the commit- 
tee was accepted and the management 
directed that rock dusting be under- 
taken promptly and vigorously at the 
Ocean Coal Co. mines at Herminie, Pa., 


at the Maryland shaft mine at St. 
Michael, and several of the Eureka 
mines in the Windber district, which 


appeared to present the greatest poten- 
tial hazards. The mechanical engineer 
of the company in collaboration with 
superintendents of the Ocean mines 
and Maryland shaft proceeded with the 
design and construction of two dusting 
machines. The Ocean machine was put 
into service in September, 1924, and the 
Maryland machine in December, 1924. 
“The experience gained by the use of 
these two machines indicated certain 
changes should be made in size of fan 
and motor. During the past six months 
one improved machine has been in the 
Ocean mines and two improved machines 
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have been in the Windber mines. These 
machines are giving excellent results. 
At the recent special trial of the last 
Ocean machine a crew of three men 
dusted 13,333 linear feet of entry in 
seven hours, placing 20 tons of dust, or 
at the rate of 3 pounds per linear foot. 
In common practice, and under normal 
conditions this crew dust 8,000 linear 
feet per 8-hour shift. 

“As the Ocean mines of this company 
have had longer experience and have 
progressed to the stage of having 100 
percent of its mines officially rated as 
‘standard rock dusted mines,’ it is 
thought that the experiences and re- 
sults gained at those mines would pre- 
sent the most interesting basis of dis- 
cussion to this convention. Although 
equally good results have been attained 
at some of our other mines, but on ac- 
count of greater magnitude and physical 
conditions beyond the control of the 
operating officials, these have not been 
completely dusted. We have therefore 
taken the Ocean results as representa- 
tive of our average conditions and 
costs. 


STANDARD PRACTICE OF THiS COMPANY 
Preliminary Work 


“After detailed study of each local 
factor of the problem and determining 
the results to be accomplished, the mine 
officials concluded to carry out in re- 
spective order the following program: 
First, dust all but entries, room necks 
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and stump workings; second, dust all 
panel entries; third, dust haulage en- 
tries; fourth, dust all room and com- 
plete the erection of dust barriers. The 
dusting of entries and the erection of 
dust barriers was done simultaneously. 

“The dust barriers are placed in the 
air courses, because generally the tracks 
in them have been removed and full 
dusting therefore is impracticable. In 
most instances it will be found that con- 
siderable cleaning of drawslate or falls 
of coal is necessary before the barriers 
can be erected at the desired locations. 
The barriers consist of the standard im- 
proved V Trough type and are of suf- 
ficient size and number to contain 100 
pounds of dust for each square foot of 
cross-sectional entry area. They are 
erected at the intersections of the main 
and butt entries so that each ventilating 
split of air is thereby sectionalized by 
the barriers. An explosion that might 
originate in any split of air should 
therefore be confined to the limits of 
that section by the barriers. 
Preparatory Work 

“One of the first steps in this work 
was to prepare the entries for the dust- 
ing process. The loose roof, slate and 
coal was carefully trimmed from the 
roof and ribs, and the accumulations of 
dust and small pieces of coal were 
brushed or washed off the timbers and 
ribs. All debris on the floor of entries 
was then thoroughly cleaned and loaded 
out. This work, of course, has to be 


COST OF ROCK DUSTING TO PASS THE STANDARDS OF THE PENNSYLVANIA COMPENSA- 
™ TION RATING BUREAU 


Total cost of labor and material used in rock dusting to May 1, 1926, including the cost of 2 rock- 
dusting machines, 64 complete sets of dust barriers containing 177 tons of rock dust: 


Total cost of cleaning for barrier installation No. 1 and 2 mines 


Total cost of building barriers—64 sets 
Total cost of building troughs 
Total cost of painting barrier troughs and supports 


Total cost of installing 64 sets of rock-dust barriers in No. 1 and 2 mines 
Total cost of dusting No. 2 and 1 mines as shown on daily reports 
Total cost of construction of rock-dust car put in service at No. 2 mine Sept. 25, 1924 
Total cost of construction of rock-dust car put in service at No. 2 mine Feb. 10, 1926 
Total cost of miscellaneous material used in connection with rock dusting (cable reel, hose, 


Total cost of posts used in barrier installation (730-8-ft.).........................e see 
Total cost of wood rails used in barrier installation (5,200-ft.) 
Total cost of rock dust loaded in troughs—176.76 tons 


880.88 
449.96 
167.10 
240.90 
140.40 

1,025.21 


Total cost of dusting No. 2 and 1 mines to date May 1, 1926, calculated from figures 


received from 


Average cost of installing one barrier complete, including rock dust loaded in barriers, labor building 
troughs, labor building barriers, material used in construction of barrier, and cleaning : 


Average cost of cleaning for barrier installation 
Average cost of labor building barriers 
Average cost of material used 


Total average cost 


Average cost per ton of coal produced per barrier—period covered Sept., 1924, to May 1 


1926, inclusive—tons produced 1,127,804.50 


Average cost per ton installing 64 complete sets barriers to date 


Average cost per ton rock dusting to date 


Average cost per ton sampling 


Average cost per ton power used in operation of cars... 


Average cost per ton oiling and greasing 


Average cost per ton labor and material constructing rock-dust car in service Sept., 1924... 
Average cost per ton labor and material constructing rock-dust car in.service Feb., 1926.... 
Average cost per ton miscellaneous material used in connection with rock dust 


SUMMARIZED OPERATING COSTS 


Two rock-dusting machines. 
64 complete sets of dust barriers (including 177 tons of rock dust) 


Average cost of applying dust by machines......... 


‘lotal average cost per ton of coal produced 


00085 
00098 
00042 
3,775.63 
- — $5,842.06 
0.005180 5.2 mills 
. 0.005712 = 5.7 mills 


10.9 mills 


$3,775.63 
5,686.21 
961.18 
1,105.25 
Total cost of sampling No. 1 and 2 mines..... 165.00 
Total cost of power used in operation of cars......... 86.17 
Total cost of oiling and greasing............ 31.40 
Total average cost of rock dusting per to 
Labor operating dusting machines _ 
462 tons of rock dust applied by machines 
Miscellaneous materials (power, oil, etc.). 
Sampling and analyses............ 
Total cost of applying dust by machines 
Grand total cost....... 
Tons of coal produced during period of dusting 
Average cost per ton coal produced of barriers 
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Fig. 1—Condition of entry before cleaning 


Fig. 2.—Condition of entry after cleaning and before 
rock dusting 


eat? 


5.—A rock dust barrier 


Fig. 6.—Rock dusting machine in operation 
Mr. Enzian’s Paper.—Rock Dusting at the E 


vind-White Coal Mining Company 
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Fig. 3.—Entry after rock dusting Fig. 4.—Timbered entry after rock dusting 
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done whether rock dusting is done or 
not, but should always be done before 
rock dusting is started. 


Quality and Cost of Rock Dust Used 

“At the Ocean Coal Co. mines, New 
Castle limestone dust of 67 percent 
through 200 mesh screen dust is used. 
At the Maryland Coal Co. mines, Pal- 
mer Challenge Brand of 91 percent 
through 200 mesh screen is used. The 
former costs $5.80 per ton f. o. b. mines 
Herminie, Pa., and the latter costs $5.95 
per ton f. o. b. mines St. Michael and 
Windber, Pa. 


Amount of Dust Applied 


“In the butt entries, room necks and 
stump workings dust was placed to the 
amount of 3.0 pounds per linear foot. 
In panel and main entries 2.7 pounds of 
dust per linear foot was placed. In 
rooms the dusting was carried to the 
last cross-cut and the ribs, roof, floor 
and gobs received between 3 and 4 
pounds per linear foot of room length. 

“During the period September, 1924, 
to May 1, 1926, the Ocean mines placed 
639 tons of limestone dust in the haul- 
age entries, rooms and air-courses bar- 
riers. Of this amount 462 tons was ap- 
plied in the mine workings and 177 tons 
in dust barriers. Rock dust at an av- 
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erage of 2.7 pounds per linear foot was 
applied and re-applied over a total linear 
distance of 88.9 miles of mine workings. 


Redusting Practice 


“The mines receive periodic sampling. 
This is done by the standard method of 
scoop and brush and the analyses of the 
samples are made by volumeter method. 
Redusting of the workings is done when 
by visual inspection, checked by the 
volumeter analyses of samples indicates 
its necessity. 

“All entries are sectionalized by plac- 
ing 6 inches square numeral markers 
at 500 feet intervals from the origin of 
each entry. 


Discussion of Costs 


“It will be noted that many items in- 
cluded in the total cost are of more or 
less permanent characters; such as the 
cost of building and installing the bar- 
riers and the investment in two rock 
dusting cars. These items amount to 
a total of $5,842.06, or at the rate of 
0.0052 per ton produced during the pe- 
riod under discussion. 

“Deducting these two groups from the 
total of 10.9 mills, and taking into con- 
sideration that a much lesser amount 
of dust per linear foot of workings will 
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ANALYSIS OF ROCK DUST SAMPLES 


DATE DATE 
LOCATION | DUSTED SAMPLED 


+ 


ROOF AND RIBS 


CONDITION 


ROADWAY 


% REMARKS 


ROCK 
bust 


CONDITION 
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be required in the future; also that our 
men have become more expert in apply- 
ing the dust and that our new dusting 
machine is more efficient than the first 
installation, we feel quite confident that 
the ‘future cost of rock dusting will not 
very much exceed 6 mills per ton. 


THE EcoNoMIc ASPECT OF ROCK DUSTING 


“Aside from the moral and psychologi- 
cal effect that rock dusting has on the 
employes and operating officials of the 
mines, and the greater safety assurance, 
there is a distinct economic return from 
rock dusting. As a result of rock dust- 
ing these mines have been relieved of 
a dust penalty of 5 cents per $100 of 
pay roll, and have all been credited with 
10 cents per $100 of pay roll, in ac- 
cordance with the Compensation Rating 
Bureau’s regulations. On the average 
annual tonnage produced this is the 
equivalent of two mills per ton, which 
would make the net cost of maintaining 
the dust proof conditions of these mines 
about four mills per ton. 


“Another great benefit to be derived 
from rock dusting, however, is that in- 
tangible return measured purely in 
peace of mind of employees and em- 
ployer; in the satisfaction of accom- 
plishing efforts to reduce the possibil- 
ity of coal dust explosion catastrophe 
hazards; the moral comfort in the rec- 
ognized fact that the precautionary 
methods are in accordance with the 
adopted standard of safe mining prac- 
tice, and the assurance that one has 


Mr. Enzian’s Paper. Above, sample 

locations and volumeter determinations. 

Center, superintendent’s monthly and 

annual report. Below, foreman’s report 
at each rock dusting. 


— — Form 101-2-25 
OCEAN COAL COMPANY 
OCEAN MINE RECORD OF ROCK DUSTING ———————————— 
| 
OCEAN COAL COMPANY 
HERMINIE, PENNA. 
hain RECORD OF ROCK DUSTING 
= MINE No.__ 192 


Mine Foreman. 


This report must be kept each shift that Rock Dusting is done, and must be correct, and forwarded to this office 


immediately after work is done. 


B. F. WILLIAMS, Supt. 
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Fig. 1 


done all that it is humanly possible to 
do to meet the organic purpose of the 
legal and moral obligations we bear to 
the lives of. workers entrusted to our 
guidance and care, and the preservation 
of the property committed to us for safe 
and economic management.” 


T. E. JENKINS, Vice-President Kentucky 
Coal Co.: 


“Our company rock dusted all mines 
operating in the No. 9 seam in 1924, 
all the dry mines, and all the mines 
that generate gas have been rock dusted 
since that time. On June 8 last, there 
was an explosion in No. 9 mine, which 
resulted in the death of 17 men. These 
men were all working within 700 feet of 
the initial point of the explosion, and 
43 men who were but 600 feet farther 
away were unharmed. No doubt if the 
mines operated by the West Kentucky 
Coal Co. had not been thoroughly rock 
dusted, that explosion would have re- 
sulted in the death of the men working 
on the east side of the mine, somewhere 
in the neighborhood of 125 men. So we 
believe in rock dusting. We do not 
carry compensation insurance; we carry 
our own, and we believe that it pays. 
The cost to us has not been so great as 
to have any appreciable effect on the 
cost sheet. Mining room entries and 
haulage roads have all been thoroughly 
rock dusted. 
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Fig. 2 
Mr. Olser’s Paper—Rock dusting machine 


“We had another experience several 
years ago which strengthens my be- 
lief in rock dusting as preventing an 
explosion from spreading. In 1917 a 
very disastrous explosion occurred in 
a mine in which I was interested. The 
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Fig. 3 


explosion, when it reached the haulage 
entry where there was a great deal of 
sand was entirely stopped and there was 
no indication where the explosive picked 
up the sand on this entry. Where there 
was no deterrent element it reached the 
air shaft and surface ground. I under- 
stand that throughout our particular 
field, steps are now being taken by all 
operators in that field to secure the nec- 
essary machines for rock dusting. I 
think this will be a matter that can also 
be handled as well by the small operators 
in a community. They can get together 
and purchase a rock pulverizer and wark 
on the cooperative plan, build their 
own machine and use their own rock 
dust. We find the cost per ton is about 
$4.60, in sacks distributed to the mines. 
It is necessary in the No. 9 seam to use 
from 4 to 4% pounds of rock dust per 
linear foot. We do not remove barriers 
from old works, but leave the abandoned 
mine well covered with rock dust as a 
protection against explosion at any 
time.” 


GEO. F. OSLER, Vice-President Pitts- 
burgh Terminal Coal Co.: 


“We have a few slides to present; 
Mr. Ryan furnished a couple and our 
company had a couple made. The last 
slide, by an irony of fate, was taken 
just four days before we had an ex- 
plosion in the mine, and is the one I 
am going to speak about. We had just 


Mr. Osler’s Paper.—Entry, Pittsburgh Coal Company, showing the lighting effect resulting from rock dusting 
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taken some pictures of the mine, the 
bottom, tipple, and everything around 
the mine, the rock dusted entries and 
the entries where we had the explosion 
in which 20 men were killed. 

“These were to have been used in con- 
nection with an article, but we did not 
want to publish an article on rock dust- 
ing, and in the same issue describe a 
disaster. We have prepared a map 
which will show the effected area of 
this explosion. Figure 1 shows one of 
the types of machines used in Pennsyl- 
vania district for rock dusting. Oper- 
ators are all familiar with this machine. 
A great many mines have this machine 
shown in slide No. 2. It is a different 
type and throws the dust up against 
the roof and sides. Both machines are 
effective for rock dusting and there 
isn’t much difference. 

“There is no use going into detail as 
to the effectiveness of rock dusting, as 
far as any theory goes. In the map I 
am going to show you the sections of 
the mine affected by the force of flames, 
and the effects of the explosion which 
started while we were sealing up a mine 
fire. The fire started while cutting the 
clay band in No. 4 mine, at No. 16 butt 
entry. The required official was with 
the cutter, and he was there when they 
cut the clay band. They cut 1% feet 
and started on the left hand cut when 
gas was discovered. The men have de- 
scribed this differently. Some said 
there was but a small amount of gas 
and others say there was a great deal. 
We got this information second-handed. 
The assistant mine foreman, Mr. Denard, 
told Mr. Ernst in the presence of others, 
who happened to go out before the ex- 
plosion, that there was but a small 
amount of gas. He stopped the ma- 
chine and for some reason or other in- 
stead of pulling the machine back with 
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At mouth of No. 15 and 16 butts where 
explosion occurred 


a steamboat ratchet as is usually done, 
it was pulled back on its own power. 
When they put this power on, it started 
the fire. It was a No. 7 Sullivan ma- 
chine and they were having trouble 
with the starting box. It started about 
10 o’clock and we fought the flame un- 
til 2 in the afternoon. The fire picked 
up a little bit in size and it was decided 
to seal it off. We were in the process 
of sealing when an explosion occurred. 
This explosion did not really knock the 
stoppings out. The 14 men were right 
close to the fire stoppings, and there 
were other men on other entries. The 
fire started at the face of butt No. 16, 
and the explosion and flame extended 
as close as we could tell, over the sec- 
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tions designated in red and yellow as 
shown on the map.” 

Mr. Osler, with the aid of a map, 
showed the trend of the fire and of the 
force of the explosion. He showed how 
rock dusting had prevented the ex- 
plosion from going farther. Mr. Osler 
said that there were 280 men on the 
next set of butts, and 680 men em- 
ployed at the time in the mine, and he 
said he was sure had not certain por- 
tions been rock dusted, that there would 
have been a very great loss in lives. 


Discussion: 
Mr. ENZIAN: 


“Please state how far back faces 7, 
8 and 9 were rock dusted.” 


Mr. OSLER: 


“We were in the process of rock 
dusting at the time, and only the entry 
had been rock dusted. We had been at 
it about four days. 

“T am strongly of the opinion that to 
make rock dusting effective, we want to 
get it to the faces. The air courses take 
care of the other parts of the mine, if 
you keep the open faces well rock dusted. 
My experience has been that every fire, 
which has been the source of a lot of 
explosives, started at the face. The 
problem we have to take cafe of now is 
how to rock dust these entries. Bar- 
riers will do a lot of good, but rock dust- 
ing the entries themselves would be 
more effective.” 


Mr. EUGENE MCAULIFFE: 


“IT am very much in accord with the 
theory of rock dusting and am _ very 
glad to endorse everything Mr. Callen, 
Mr. Jenkins and the other gentlemen 
have said on the subject. I think, how- 
ever, we should keep in mind that rock 
dusting is merely a limiting agent. The 
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Area effected by explosion, February 3, 1926, Pittsburgh Terminal Coal Corporation 
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thing that is giving me concern today last few months we have put in 56 miles SEALING FIRES IN GASEOUS 

is this—that too many of us are rock of water line in our mine, a lot of gas MINES 

dusting inadequately, and taking this pipes, garden hose, etc. We have equip- JQHNT.RYAN, Pittsburgh, Pa.: 

rock dusting as something of a soporific, ped the mining machines with water “When they gave me the subject 
something to make vigilance in the mat- pumps and force water down to the work- ‘Current Practice in Sealing Mine Fires,’ 
ter of ventilation and the keeping down ing places. ; 


I thought it a simple one, and I sat 
“Above and beyond that situation, I down one evening and said to myself: 
am proud of the fact that we have sunk ‘Just what is the current practice; is 
‘ g ; five new air shafts to bring the air down there such a thing? I am going to find 
look on rock dusting as the third line towards the working face, reducing the out.’ So I shoved the responsibility off 
of defense. It has advantages other friction, and increasing the volume where to some of my friends. I drew up about 
than that of safety; it adds to the visi- jit is wanted. We have purchased Dun- 21 questions, got it up in the form of 
bility and makes travel easier and safer ite machines for the purpose of rein- a questionnaire and sent it out. Inside 
and reduces accidents in haulageways forcing, and making more tight our stop- of two weeks I had 48 replies, and when 
rok eur tak Ge — Won pings. The great danger lies here. I had closed the discussion I had 67 
“Companies perhaps financially embar- complete replies. Since that time I re- 
ming properties are rock dusted, but of the will ceived eight additional ones, which rep- 
not completely. _ That as to say, we have apply a limited amount of rock dust to resents a total of 75, out of a total of 
put 1,200 tons in our mines. We have iii. mines and perhaps feel this is a 90 that I sent out to prominent mining 
a mill working all the time, that is daily bom to their theory of safety. I do men throughout the United States, Can- 
grinding out rock dust, about 80 percent know of mines in this country that are ada and Great Britain. There has been 
of which will pass the 200 mesh screen. Ca jiaq rock-dusted, that are not rock- considerable experience in fighting mine 
The dust is expensive, as it costs US dusted. Ours are not fully rock-dusted, fires and this will illustrate the great 
about $9 a ton at the mill in sacks con- 16+ ¢, my satisfaction. We have barriers interest in this subject. But as regard- 
taining about 60 pounds. We spent of rock-dust through the entries and air ing current practice, I did not find out 
last year approximately $27,000.00 on courses. We rock-dust the air courses, very much. There is a great difference 
rock dusting, which approximated 9 joinging the air through the holes in of opinion, and rightfully so, because 
mills per foot apart from the capital 1), stoppings, depending on the air cur- you cannot pick any fire out of its sur- 
invested, labor and maintenance. We rent to carry it back. But I do not con- roundings and handle it in any cut and 
are using very satisfactory material, sider the nine mills that we spent last dried manner. Each fire has its own 
called White Mountain shale, trucked to year, an adequate expenditure. It is not peculiar problems and its surroundings 
the mill, then transported and dis- | question of money with us so much have to be considered. There are cer- 
tributed to the machines in pit cars. It |. getting the work done and getting it tain fundamental considerations which 
is our job to try and stop those things into the mines. That work we expect to Should be taken into account and I be- 
before they start. I am irrevocably and keep up. Some criticism has been direct- lieve that the analysis of all of these 
completely sold on the proposition of 64 against rock-dusting. Some well in- ePlies gives a wonderful volume of in- 
ventilation for mine safety. We are not formed, well intentioned men have said formation. There were 21 questions and 
always getting ventilation, not getting it is superfluous. I totally disagree. I there was at least 80 percent agreement 
as much as we could or ought to be am irrevocably with the Bureau of 0M 18 of them. On two questions un- 
quae. Mines, with Mr. Jones, and with every fortunately, No. 5 and No. 6, there was a 
“Next the matter of coal dust, a recog- other man who is for it: but I want to 4isagreement.” 
nized explosive agency. We have this 4 


of coal dust in a sense unnecessary. 
Perhaps we do that unintentionally, but 
the effect is substantially the same. 


—+ 
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Cy. warn you with a great deal of solemnity, Mr. Ryan’s paper in full follows: 
checked as much as it Is humanely pos’ that it is a mistake to put too much “Every mine has its own peculiar fire 
sible to check it at the point of produc- reliance on rock-dusting when not effi- hazard, whether it be a metal mine or a 
tion. Acting on that theory during the ciently done.” coal mine, and controlling fires is a haz- 
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ardous undertaking. They all have to 
be either fought direct and extinguished 
by water, or loaded out, or sealed off to 
exclude air and gradually extinguished 
through lack of oxygen to support the 
flame. 

“The most hazardous underground fire 
to combat, in the writer’s opinion, is one 
that breaks out in a bituminous coal 
mine which is generating explosive gas. 
There is not only the danger of a gas 
explosion, but the greater hazard of a 
small gas ignition at the seat of the fire 
igniting the coal dust. If this coal dust 
has not been rendered harmless by a 
coating of inert dust, it will propagate 
throughout the mine, thus endangering 
everyone underground and even those on 
the surface who may be in the vicinity 
of the mine openings. 

“A fire in a gassy anthracite mine is 
just as hazardous from the standpoint 
of a gas explosion but the dust is not 
a factor, and distance from the fire is 
some measure of protection in case of 
an explosion. 


“When asked to prepare this paper on 
the subject of ‘Current Practice in 
Fighting and Sealing Fires in Gaseous 
Mines,’ the writer realized that the prac- 
tice varied greatly on account of differ- 
ent conditions and different ideas on the 
part of mining men gained from their 
experience in a particular district. To 
obtain information that would really be 
representative of present-day practice, 
an interrogatory consisting of 21 ques- 
tions was prepared and sent to a num- 
ber of mining men in the various coal- 
fields of the United States, Canada, and 
Great Britain. The men selected were 
known to have had considerable experi- 
ence in fighting and sealing fires in gassy 
mines. In addition, the questionnaire 
was sent to seven metal-mine engineers 
who have had unusual experience in 
controlling fires in metal mines, in order 
to get their point of view. 

“The classification of the men who re- 
plied to the questionnaire and whose 
names will be found at the end of this 
paper, is as follows: 28 operating offi- 
cials; 11 company mine inspectors; 14 
chief mine inspectors; 4 district mine 
inspectors; 13 mining and consulting 
engineers; 10 Bureau of Mines en- 
gineers; and 12 directors of safety and 
central mine-rescue stations. 

“Complete replies were received from 
67, representing 73 percent of those 
asked. Two acknowledged the ques- 
tionnaire and regretted that they were 
too busy just then but would send in 
their answers at a later date; four more 
advised they were preparing their an- 
swers but same were not received in 
time to be used, so it may be considered 
an 80 percent response. It is extremely 
gratifying to record this because the 
answering of all of these questions re- 
quired considerable time, and this high 
percentage of response indicates the in- 
terest that is attached to this subject. 
A large number of replies were so com- 
prehensive that any one of them pre- 
sented in its entirety would have made 
a fine paper for presentation at this 
meeting. 

“The writer gratefully acknowledges 
the hearty cooperation and prompt re- 
sponse of the men who replied to the 
questionnaire from which this data has 
been compiled. For assistance in the 
compilation of the data the writer is in- 
debted to M. W. von Bernewitz, Pitts- 
burgh, Pa. 
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The Questionnaire and Answers - 
QUESTION No. 1 


“Do you endeavor to fight the fire 
direct and exhaust every possible means 
of controlling it before resorting to seal- 
ing, or do you resort to sealing without 
much effort to fight it direct? 


ANSWERS 


Anthracite Mines 


“The anthracite operators are unan- 
imous in fighting fires direct. At one 
colliery, all equipment and plans are 
made for this procedure. Direct methods 
should be continued as long as there is 
a reasonable degree of safety—that is to 
say, while there is little risk of explo- 
sion. 


Bituminous Mines 


“The concensus of opinion (82 per- 
cent) of bituminous operators is that 
fires should be fought direct until forced 
to seal them off; a number of others are 
not decided on the procedure, and a few 
would seal at once in the majority of 
cases, including lignite mines. In gen- 
eral, however, every mine is a problem 
in itself and it is a matter of conditions 
and the stage that the fire has reached, 
as may be judged by the following con- 
siderations: 

“Some of the operators that would 
fight direct consider that the position, 
intensity, and extent of a fire and facil- 
ities and supplies immediately available 
should govern procedure. Those fires 
that are in the incipient stage are rela- 
tively easy to control, but when they 
have been burning for several hours the 
problem is difficult and one fraught with 
risk of explosion of gas or fall of roof. 
Safety should be the first consideration, 
although one engineer believes that more 
men are killed or injured in sealing fires 
than in direct fighting. 

“Some opinions as to locality of fires 
and methods of attack may be sum- 
marized as follows: 

“(a) If a fire is along a main haul- 
age it may be fought direct, but if in 
solid workings not much chance should 
be taken and it should be sealed at once. 

“(b) If in a solid heading or room 
first try the direct method but if on a 
heading or say around a side track or 
pump-house, and the fire has a good 
start, seal it off at once. 

“(c) If we have a face fire we always 
fight it, and with success as a rule. We 
have a number of worked-out and caved 
areas. These we don’t try to fight as 
they are usually caved so high that it 
is impossible to fight them; we seal this 
type of fire at once. 

“(d) The position of the fire and its 
effect upon operation of the mine is to 
be considered. 

“(e) It is not practicable to seal many 
mine fires on account of breaks to the 
surface in pillar or outcrop work and 
where no effort has been made to isolate 
panels. However, the first efforts should 
be to fight the fire direct. 

“(f) Gob fires in worked-out areas 
can seldom be reached and must be 
sealed. In fact, in our mines which are 
subject to gob fires, the workings are so 
laid out that they may be sealed in small 
areas with few seals—generally not 
more than four and sometimes only two. 

“(g) In one mine where a fire was 
fought direct with water and then sealed 
and carbon-dioxide gas forced in through 
boreholes from the surface, owing to 
the shallow cover and difficulty in keep- 
ing surface cracks shut, seals were 
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broken after a period and the fire was 
again fought with water until it was 
extinguished. 

“Several operators are quite decided 
on the point of sealing at once and say: 

“(a) It is a waste of time and money 
to attempt to fight a fire of any great 
magnitude by the direct system. 

“(b) No chance should be taken; if it 
is safer to seal it up, that should be 
done. 


“(c) Where direct methods for fires 
in the incipient stage are impossible, 
sealing should be done at once. 

“(d) Generally seal as quickly as pos- 
sible; then revert to other methods if 
sealing is going to interfere with the 
operation of the mine. 


“(e) In most cases, equipment is not 
available for fighting direct, which 
makes it necessary to seal nine out of 
10 times. 

“(f) Mines that are gassy and liable 
to gob fires are laid off in panels, and 
whenever a fire spark is detected and 
analysis shows carbon monoxide in the 
a the panel is immediately sealed 
off. 


“(g) It depends upon the gas hazard; 
if not great, we endeavor to extinguish 
fires. 

British Practice 


“(h) We pay special attention to the 
prevention of the outbreak of fire and 
endeavor to find out as soon as possible 
when a fire is smoldering, and stifle it 
before it becomes really dangerous. We 
pay particular attention to the analyses 
of return air, and especially note the 
decrease in the percentage of oxygen 
and the ratio of carbon dioxide and car- 
bon monoxide to the decrease of oxy- 
gen. These ratios do give us some in- 
formation as to whether undue oxida- 
tion is taking place, with the consequent 
risk of spontaneous fire. When we get 
undoubted signs that a fire is about to 
break out we employ two methods for 
dealing with it: (1) dig it out, or (2) 
seal it off. The method employed de- 
pends upon circumstances: In _long- 
wall workings, such as in the Barnsley 
seams, South Yorkshire, it is almost in- 
variably the practice to dig it out, and 
sealing off is resorted to only when dig- 
ging out has failed. In the workings in 
the thick coal of Staffordshire, where 
forms of board-and-pillar methods are 
employed, sealing off is employed be- 


cause digging out would be useless. 


Metal Mines 


“There is unanimity that fires in metal 
mines should be fought direct with due 
regard to safety. Of course conditions 
greatly differ from those in coal mines. 
In the Coeur d’Alene district of Idaho, 
only one of seven fires was sealed. Under 
some methods of mining, such as slicing 
or square-set timbering, bulkheading is 
practically impossible. One engineer 
says: 

“Practically all of our fires are of ac- 
cidental origin and the first 30 minutes 
is worth weeks later. If direct action 
is best or we can aid direct action, we 
start a secondary operation to control 
ventilation or seal. This, however, we 
feel is defensive rather than offensive. 
Where fire is inaccessible we have warn- 
ing weeks in advance of an outbreak 
and it can only be handled by indirect 
action, which means sealing. 

“Another engineer says: 


“In case of new fires, yes. In case 


of recurrence of old fires we usually seal 


—— 
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immediately and then resort to diamond 
drilling. 
QUESTION No. 2 
“What equipment do you recommend 
to have installed and available in the 
mine for fire-fighting? 


ANSWERS 
Anthracite Mines 


“Of the five anthracite engineers, four 
recommend the use of the portable type 
of fire extinguishers, one with a chem- 
ical engine, and the fifth suggests a 
chemical engine alone. Also, four would 
use water either forced through the com- 
pressed-air pipe lines or from the reg- 
ular water supply. Two lists of equip- 
ment may be quoted: ; 

“(a) We recommend the following 
equipment: Hose, with fittings to suit; 
fire extinguishers and extra charges 
therefor. Tools, such as picks, ax, 
shovel, hammer, saw, nails, and drill. 
Because of conditions we are forced to 
place air lines in nearly every workable 
section and so arrange what we term a 
‘eut-in’ on the.surface with fresh-water 
lines. In the event of fire we are able 
quickly to turn water into our air lines 
and by so doing have what might be 
considered a fire line in practically all 
sections of our mines. 

“(b) We recommend the following 
equipment: A chemical engine, and fire 
truck and tank, each mounted on a sep- 
arate mine truck. The chemical en- 
gine should consist of two 90-gallon 
soda and acid tanks with 300 feet of 
%-in. hose. The truck is for extra soda 
containers, axes, picks, shovels, bars, 
and special bushings for all sizes of pipe 
for standard hose connection, and 250 
feet of hose. The tank should be of 
450-gallon capacity with hand pump for 
filling tank or discharging the tank to 
the chemical engine. Fire extinguishers 
of 1-gallon carbon tetra-chloride and of 
2%4-gallon special soda and acid types 
should be carried. . 


Bituminous Mines 


“While four mines report that little 
or no fire-fighting equipment is main- 
tained inside, 29 others use water from 
pipelines installed for that purpose or 
for drainage purposes, or for sprink- 
ling coal dust; two convert the air lines 
into water lines; several use pressure 
tanks and some use barrels, placed at 
strategic points, and all are fitted with 
or for hose connections and nozzles. 
Some operators that use water also .rec- 
ommend fire extinguishers (the tetra- 
chloride type for electrical equipment) 
or chemical engines or tanks, while 
others would use the fire extinguishers 
and tanks alone. An interesting devel- 
opment is the use of rock dust, either 
by shovel or by machine cited in 18 
cases, and sand for electric fires. In 
addition to this main equipment, acces- 
sories such as brattice board or cloth, 
tools, brick or tile, cement, safety lamps, 
carbon-monoxide detector and approved 
gas masks are recommended to be kept 
in properly maintained places under- 
ground. Two engineers advised the in- 
stallation of tight doors to isolate any 
section of a mine from all others in case 
of outbreak of fire. 

“Two answers may be quoted at 
length: 

“(a) We recommend the following 
equipment: Water lines along main 
haulage-roads with connections to par- 
allel entries through crosscuts or cross- 
cut stoppings where hose may be at- 
tached. These are primarily for sprink- 


ling, humidification, and fire prevention; 
secondarily for fire-fighting. All under- 
ground stables should be provided with 
automatic spray or fiood system. Port- 
able fire extinguishers of the acid-soda 
or foamite type may be placed at part- 
ings for use in rooms and the carbon- 
tetrachloride type for electrical equip- 
ment. 

“(b) All our mines are piped to 
within 25 feet of every working face and 
all places kept open are piped with 
water under not less than 40-pound pres- 
sure. Incipient fires are treated with 
water first. There is always plenty of 
brattice and timber available. Since 
rock-dusting has been in vogue we have 
rock dust which can be used by hand 
or by using water pipes and our sta- 
tionary and portable air compressors. 
We can dust on a fire in that way. We 
also have rescue apparatus and supply 
parts always ready for immediate use. 


Metal Mines 


“All of the metal-mine engineers were 
in accord as to the need for fire extin- 
guishers (one distinguishing between 
carbon-tetrachloride type for electric 
equipment and the acid type elsewhere), 
and the use of water lines and hose or 
connection between water lines and air 
lines. There may be a separate system 
of water lines, but in many mines these 
do not extend.to all workings and air 
lines do, therefore the water may be 
turned into the latter. One engineer 
recommends that carbon-monoxide gas 
masks may be kept in cabins. Another 
would have self-rescuers and at the shaft 
a cabinet of %-hour oxygen breathing 
apparatus, tools, and sundry pipe con- 
nections. At pump-rooms, timber sta- 
tions and shaft stations, should be fire 
hydrants with hose attached, also tur- 
ret nozzles. Finally there should be a 
definite prearranged plan that is writ- 
ten and known to all. 


QUESTION No. 3 


“What equipment have you on the out- 
side for the same purpose, that is to be 
taken into the mine in case of under- 
ground fire? 


ANSWERS 
Anthracite Mines 


“What is kept on the outside of an- 
thracite mines for fire-fighting is addi- 
tional and supplementary to that already 
inside. In one case more fire extin- 
guishers are taken in and in two cases 
additional chemical tanks. Tools and 
fittings are also available; also carbon- 
monoxide detectors, gas masks, and 
breathing apparatus. 


Bituminous Mines 


“*All of our equipment is kept in 
specially built rooms in different sec- 
tions of the mine,’ to quote one en- 
gineer, and ‘Keep it in the mine,’ to 
quote another, is the practice at several 
mines, whiie at others a long list is 
given of items recommended to be kept 
on hand. The Smoke Eaters’ Associa- 
tion lists 34 items of tools (including 
copper hammers), safety lamps, brick, 
portable telephones, buckets, rope, gas 
masks, and so forth. There is neces- 
sarily a wide difference of opinion as to 
what should be taken underground, but 
apart from additional fire extinguishers, 
and chemical tanks, tools, hose, brick 
or tile, and cement, eight engineers 
would take in a gas-sampling and test- 
ing outfit and carbon-monoxide detectors, 
and 26 (one a self-rescuer) suggest gas 
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masks and breathing apparatus with 
extra supplies. First-aid supplies are 
needed. What is very important is a 
map of the mine, yet only two engineers 
mentioned it. And last but not least, 
an experienced organization led by a 
captain who knows his men and equip- 
ment. 
Metal Mines 


“Here again it is mainly a matter of 
supplementing what is in the mine, with 
fire extinguishers, hose, carbon-monox- 
ide detectors, gas-testing outfit, gas 
masks, and breathing apparatus. At one 
central rescue station, trucks are always 
ready with the above supplies and tools, 
and have trained men acting under a 
trained director and organization. 


QUESTION No. 4 
“What inspection do you give your 
fire-fighting equipment? 
ANSWERS 
Anthracite Mines 


“The general custom at anthracite 
mines is to inspect the fire-fighting 
equipment once a week. One engineer 
has it tested every month; another has 
the chemical truck tanks discharged 
once a month so that the men may 
familiarize themselves with them and 
for inspection, and the soda and acid 
extinguishers are checked up each six 
months. 

Bituminous Mines 

“It depends upon the type of equip- 
ment, but at bituminous mines the in- 
spection ranges from no special atten- 
tion to constant attention—in fact, at 
18 mines the latter appears to be the 
rule. A majority inspects every week 
and a fair number twice a month and 
once a month. In some cases a weekly 
inspection is followed by monthly test- 
ing, and at others regular drill is held. 
It is important to keep hose in good con- 
dition. Fire extinguishers should re- 
ceive attention every three or six 
months and be re-charged at least once 
a year. Of course rescue apparatus 
should be examined and tested fre- 
quently. 

“One engineer writes: 


“Rescue apparatus is in charge of two 
‘Rescue Superintendents,’ whose sole 
duty is to look after apparatus and train 
crews. One attends to apparatus at 
three mines liable to gob fires and three 
gassy mines; the other looks after 15 
gassy mines, but not liable to fires. 


Metal Mines 


“Practice at metal mines is similar 
to that at coal mines—from constant at- 
tention to weekly and monthly inspec- 
tion and testing, according to import- 
ance of equipment. 


QUESTION No. 5 
“When sealing a fire, have you an es- 
tablished rule for sealing intake or re- 
turn first, or both together? Give reasons 
briefly for your policy. 


ANSWERS 
Anthracite Mines 


“Of five anthracite men, three have 
no set rule although two of them would 
seal the intake first, one would seal the 
return first, and one would seal both 
simultaneously, if possible, otherwise 
the return first. The reasons for seal- 
ing the intake first are these: 


“(a) This will give fresh air for 


working and by placing the seal it cuts 
off the feed of fresh air to the fire. 
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“(b) Prefer sealing the intake first 
with an exhaust fan or the return with 
a pressure fan, and maintain the air 
current as long as possible. 

“Two reasons for sealing the return 
first are: 

“(a) This will cause the burned-out 
gases from the fire to form a layer of 
non-explosive gas directly over the fire, 
thus preventing a gas explosion. 

“(b) By sealing the return first the 
firedamp is rendered inert by the gases 
produced by the fire. 

Bituminous Mines 

“While a number (20) of bituminous 
operators have no established rule for 
sealing and are guided by conditions, 
the remainder have fairly definite pro- 
cedure, as follows: 17 seal the intake 
first, six seal the return first, and 15 
seal both at the same time. A few 
quoted replies may be given as to why 
certain procedure is followed: 


Sealing Intake First. 

“(a) My plan has always been to seal 
intakes first. This allows men to work 
in fresh air. I first short the air just 
outby where I intend to put seals. Tem- 
porary seals are built in the intake and 
then a lead curtain is run up to where 
I am sealing returns. While I am mak- 
ing the intake seal air-tight I put up 
the seal in the returns and then make 
both seals air-tight. 

“(b) My practice has been to seal off 
the intake first. Sufficient air should, 
however, be allowed to circulate the fire 
area to assure the combustion of the 
explosive gases generated. 

“(c) We have an established rule in 
sealing the intake first * * * *. It is 
very necessary to get the intake air 
sealed off in the best manner possible, 
and to do this we can work under bet- 
ter conditions by leaving the return 
open. We also believe that from a safety 
standpoint it is preferable to leave the 
return open until the last * * * *. 

(d) I have always sealed the intake 
first. By doing this the volume of smoke 
and gas in the return is greatly re- 
duced, making it much easier to put in 
seals. 

“(e) I favor sealing the intake first. 
In fact, if the fire has gained any head- 
way you can seldom get on the return 
side unless you use apparatus, and then 
you cannot see. As soon as the intake 
is sealed you can generally get to the 
outlet side, as the heat from the fire 
works somewhat as suction, thus allow- 
ing you a chance at least to get in a 
temporary stopping which can be rein- 
forced with proper material. 

“(f) I always seal the intake first, 
the only safe and sane way of doing it. 
The ventilating current is first short- 
circuited outby of where the seals are 
to be erected and away from the fire. 
Of course one must be careful that there 
is no gas standing or being liberated 
to be carried over the fire zone. I feel 
safe as long as the fire is burning— 
that is to say, while there is flame 
which will consume the gases being gen- 
erated. As soon as the intakes are closed 
off the gas will no longer be able to 
obtain enough oxygen to cause an ex- 
plosion. Then the smoke and gases 
simply fill up all entries, and back out 
of the return until it is sealed. 

“(g) Our general rule is to seal in- 
take first, but work is usually begun on 
both stoppings simultaneously, if pos- 
sible, preference however, in such being 
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given the intake. The reason is that 
there may be a crack in panel barriers 
(coal beds are thick and fires occur in 
panel drawing) and our object is to pre- 
vent a ‘draw’ of fresh air across the fire 
at the latest possible moment. 

“The consensus of opinion is that seal- 
ing the intake first is preferable, easier, 
and safer than sealing the return first. 
Sealing Return First. 

“(a) When . practicable, the return 
should be sealed first. By doing so you 
keep the. pressure constant without 
changing its direction until ready to 
seal the intake. 

“(b) By sealing off the return side 
the smoke would be backed up onto the 
fire and render non-explosive any ac- 
cumulation of gas that might take place. 

“The general opinion seems to be that 
when the return is sealed first there is 
a tendency for carbon dioxide to be gen- 
erated which would aid in extinguish- 
ing the fire. 


Sealing Intake and Return Together. 


“(a) If a fire was at the face of en- 
tries that were generating explosive gas 
I would try to seal both intake and re- 
turn simultaneously. If I could not do 
this I would seal the return first. If 
no explosive gas was being generated 
I would seal whichever side was most 
convenient, first. 

“(b) We seal both entries together. 
That allows us to keep the ventilation 
going steadily and it allows us to take 
care of the gas. Then we seal them 
both at once and get out of the mine on 
a motor. 

“(c) I generally seal the intake and 
return at the same time. If I have op- 
portunity and the face is not giving off 
too much methane, I seal the return first. 

“(d) The only practical method is to 
seal up both intake and return when- 
ever possible simultaneously, with the 
intake -in the lead. 

“A majority of those who favor seal- 
ing both entries at once would have the 
intake seal somewhat ahead of the re- 
turn seal, but both would be finished 
together. One engineer would scatter 
rock dust liberally as close to the fire as 
possible. 

“To show how opinion is divided, and 
decidedly, the following answer may be 
quoted: 

“Generally speaking, the return should 
be sealed first in the event of a fire 
in a gaseous mine. It is positively dan- 
gerous to seal the inlet first, or the in- 
let and return at the same time. Many 
serious and fatal explosions have occur- 
red through erecting both stoppings at 
the same time, or sealing the inlet first. 
Successful sealing of fires in gaseous 
mines depends absolutely on the experi- 
ence and ingenuity of the superintend- 
ent, otherwise disaster is likely. 

British Practice. 

“The modern practice is to seal the 
intake and return simultaneously. Stop- 
pings are built in both roads and a hole, 
which is fitted with a wooden door, is 
left in each stopping. When the stop- 
pings are completed, both doors are shut 
and everybody clears out. 


General Procedure. 


“The following general statement 
covers gassy or non-gassy conditions: 

“If there is no gas present, the intake 
and return should be sealed at the same 
time. If the smoke is very bad, the in- 
take should be sealed first. This greatly 
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reduces the difficulties in sealing the re- 
turn if gas is present. Preparations 
should be made to close both intake and 
return after the men have left the mine, 
either by a long cable or a_ balance 
weight with a carbide can on one side 
with water in it, and a plug in the bot- 
tom which will permit the weight to re- 
lease itself gradually. The permanent 
seals can be started 24 hours later. 


Metal Mines 


“No set rule seems to be applicable to 
metal mines, although most engineers 
recommend sealing the intake first. Two 
engineers do this and maintain a normal 
air current through the remainder of the 
mine if possible, thus making it possible 
to work in fresh air in getting ready to 
fight the fire. One also believes that 
forced ventilation is very necessary to 
fight a fire quickly and safely. 

QUESTION NO. 6 

“What is your practice with regard 
to the position of seals with respect to 
their distance from the fire, assuming 
that conditions are such that the same 
number of stoppings will make the seals, 
whether placed right at the fire or any 
distance back to 1,000 feet? 

ANSWERS 
Anthracite Mines 

“The replies to this question were 
unanimous, and to this effect: If the 
fire is in a non-gassy area, seal as close 
thereto as possible, but if gassy, seal as 
far off as practicable—1,000 feet or 
more. One engineer says: 

“Seal as close to the fire as possible on 
the intake side, and the return seal back 
100 feet or more from the intake seal 
for the purpose of examination. 


Bituminous Mines 


“Bituminous operators answered in 
this way: Twenty-eight would seal as 
close as possible, irrespective of gas; 
10 would seal as far as possible, up to 
1,000 feet, whether the mine is gassy or 
not; 10 would seal close if non-gassy and 
at a distance if gassy; and eight would 
seal at a reasonable distance in any 
case—200 to 500 feet away. 

“A few reasons may be quoted: 


Sealing as Close as Possible, Gas or No 
Gas. 

“(a) We always seal our fires as near 
as possible because we find that they die 
quicker for the reason that they have 
a smaller body of oxygen to consume 
than if a large area were sealed. 


_.“(b) Place the seals close to the fire, 
if possible, and start the smothering in 
the least possible amount of air. 


“(c) I seal as close to the fire as pos- 
sible. I disagree with the man who con- 
tends that a seal should be placed at a 
considerable distance from the fire. Such 
procedure gives the fire more fuel and 
requires a longer period to smother it, 
and this increases the danger from ex- 
plosion while the fire is being sealed or 
after. 


“(d) We prefer to limit the fire zone 
as much as possible so as to cut down 
the amount of oxygen therein. 

Sealing as Far as Possible. 

“(a) In my opinion it is not rela- 
tively safe to seal too close if gas is be- 
ing generated in close proximity to the 
seat of the fire. Presumably the gases 
generated will have greater room for 
expansion if the seals are placed say 
from 300 to 1,000 feet distant. How- 
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Fig. 1, Mr. Ryan’s Paper.—Breathing apparatus crew erecting temporary seal 


ever, it appears that all mine fires have 
a peculiarity of acting differently. 

“(b) This is difficult to decide on 
paper; local conditions are the deciding 
factor. The first essential is to select 
a place where room and floor conditions 
permit the erection of substantial seals. 
I do not think it safe procedure to seal 
close to an active fire; especially if con- 
siderable gas is emitted. 

“Two entirely reverse opinions to 
those just quoted are as follows: 

“(a) If gas is being liberated near 
the fire, the seals should be made as 
close as possible, but ventilation should 
be kept going and the fire should be 
maintained until it is possible to close 
the intake and return simultaneously. 
In the absence of gas a greater distance 
is permissible, although the oxygen con- 
tent is reduced quicker in a small area. 

“(b) If gaseous, keep as close to the 
fire as possible, but do not build seals; 
build doors that can be closed when all 
men are out of the mine. If not gaseous, 
there is no material difference. 

Sealing Close if No Gas, and Distant if 
Gas Present. 

“(a) Where gas is not given off, stop- 
pings can be placed approximately 100 
feet from the fire, provided that the 
roof is good and there is room for ex- 
pansion of gases in case of falls. In 
case the fire area is making gas freely, 
the seals should not be closer than 300 
feet in order that the fire may consume 
the oxygen before an explosive mixture 
is generated. 

“(b) When mines are not gassy I tried 
to place the stoppings as close as pos- 
sible. In gassy mines I would erect the 
stoppings 300 to 1,000 feet from the fire. 
The distance would depend upon the 
amount of inflammable gas being made; 
the more gas the farther back should 
be the seals, particularly on the return 
side. 

British Practice. 


“If the fire is small and there is not 
much flame, and the seam is not fiery, 
then the stoppings should be placed 


close to the scene of the fire. If the 
fire is large and the seam is fiery, and 
particularly if preliminary explosions 
have taken place, then the stoppings 
should be placed at least 900 feet back 
from the scene of the fire. It is im- 
portant that the roadways between the 
stoppings and the scene of the fire 
should be thickly coated with stone dust 
so that any explosion which occurs 
around the fire will not be propagated 
by coal dust. One of the most impor- 
tant points in fixing the site of stop- 
pings is that they should be near a 
source of fresh air but isolated from 
this fresh air. 
Metal Mines 
“Naturally enough, at metal mines the 
procedure is to seal as close to the fire 
as possible. Of course the ground must 
be sound and there must not be any 
timber nearby. 
QUESTION No. 7 
“Do you take into account the amount 
of gas being generated near the fire 
when deciding on the position of your 
seals? 
ANSWERS 
Anthracite Mines 
“At three anthracite mines questioned 
they do consider the gas being gener- 
ated near the fire before deciding where 
to erect seals. At a fourth it is not con- 
sidered in regard to the intake seal, but 
the gas will be a factor in placing the 
return seal. One engineer states that: 
“The amount of gas generated does 
not control the position of the seals. The 
amount of gas generated should be con- 
sidered in connection with the size of 
the fire. There is always a race be- 
tween the firedamp and the inert gas. 
When firedamp is generated freely the 
fire should be large enough to generate 
sufficient inert gases to prevent an ex- 
plosive mixture. 
Bituminous Mines 
“Virtually without qualification, 48 
bituminous engineers take the gas being 
generated into account before sealing. 
Some of them consider it of great im- 
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portance. One engineer would not seal 
up a burning feeder of gas but would 
extinguish it by water, wet canvas, or 
shale dust, and then seal, if necessary. 
Eight engineers don’t consider the effect 
of the gas before sealing. 


Metal Mines 
“In metal mines only the gas being 
generated by the fire has to be con- 
sidered, yet the majority of the answers 
to this quéstion showed that this gas 
is taken into account. 


QUESTION No. 8 

“Do you recommend having material 
on hand in certain sections of gassy 
mines subject to high fire hazard for 
use in quick building of temporary seals 
and to be kept for that purpose only? 
If so, give briefly a list of material you 
would recommend for this purpose? 


ANSWERS 
Anthracite Mines 

“One answer to this question is: 

“This might be a good thing in bitum- 
inous mines but it is never thought of 
in an anthracite mine. 

“Yet the other four engineers recom- 
mend that such material as _ brattice 
boards and cloth, nails, tile, cement, 
sand, and tools be available. One an- 
swer says: 

“All necessary material for fire-fight- 
ing is kept on hand for normal control 
of ventilation. 


Bituminous Mines 

“Eighty-five percent of the bitumi- 
nous operators answering this question 
favor the practice of having supplies in 
the mine for temporary seals, but sev- 
eral do not approve of temporary seals. 
The remainder think that the usual sup- 
plies at a mine suffice and can be taken 
inside if necessary. 


“The list of materials given ranges 
from a few things such as brattice cloth, 
gas masks, 1 by 12-in. boards, 2 by 4-in. 
lumber, and clay (the materials com- 
monly at hand) to a list of 13 items 
ready boxed and ready for quick trans- 
portation to any point where they might 
be needed. At one group of mines, each 
section of a mine has material stored 
and the penalty for removing this for 
other than fires is dismissal. One en- 
gineer writes: 


“It is not in my recollection that I 
have ever seen a mine where probable 
fire conditions were so serious as to de- 
mand that materials be kept ready. It 
would be more practical to use extra 
preventative precautions rather than 
keep sealing material on hand. 


Metal Mines 
“Three groups of metal mines recom- 
mend that a few supplies be held in 
readiness; one keeps canvas, light lum- 
ber, nails, and tools on the surface; and 
the fifth always has supplies available 
and gunite machines for constructing 
stoppings. 
QUESTION No. 9 
“In sealing fires, what do you recom- 
mend for the temporary seal? (See Fig- 
ure 1). 
ANSWERS 
Anthracite Mines 


“Brattice boards and brattice cloth, 
and clay, appear to be the popular ma- 
terials for temporary seals at anthracite 
mines. A double thickness of canvas on 
posts and ship-lap frame is recommended 
for speed, and canvas between the two 
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layers of ship-lap for better construc- 

tion. Sound advice is given as follows: 
“Seals should never be erected grad- 

ually, such as one board at a time. 


Bituminous Mines 


“The best way to summarize these 
answers is to list the materials com- 
monly used: Boards (double) with 
sand or clay between boards (inch 
thick) plastered; brattice -cloth (non- 
flammable); canvas on posts or several 
plies or reinforced with boards; laths 
on frame and plastered; matched lum- 
ber; ship-lap; wire netting plastered; 
wood fiber; wood stoppings well mudded. 
It would seem that brattice cloth or can- 
vas and light lumber are the more 
favored materials. The steps recom- 
mended by two engineers are: first, can- 
vas or board and canvas; second, solid 
boards; and third, brick. One engineer 
would use anything convenient, non- 
combustible preferred. 


Metal Mines 


“Brattice cloth and boards are recom- 
mended for metal mines. One reply 
may be quoted: 

“T strongly believe in having well-con- 
structed frames built at critical points 
to which brattice cloth or boards could 
be quickly nailed. For quick work, brat- 
tice cloth could be used, later followed 
by boards and wood fiber plaster or even 
gunite or stucco to make a real tight 
job. 

QUESTION No. 10 


“Do you recommend starting the per- 
manent seals immediately upon comple- 
tion of temporary seals, or do you advo- 
cate removing all men from the mine for 
a certain period upon completion of the 
temporary seals? 


ANSWERS 
Anthracite Mines 


“This question was answered in several 
ways, but these two citations cover them 
all: 

“(a) If temporary seals are fairly air- 
tight, I would remove the men for 12 
hours before starting on the permanent 
seals. 

““(b) Remove all men, other than offi- 
cials, from the mine immediately on dis- 
covery of fire. Whether you would re- 
move men before placing permanent seals 
would depend upon an indefinite time fac- 
tor, this being the probable period to 
develop an explosive mixture within the 
seals. 


Bituminous Mines 


“In this case, 14 engineers would build 
the permanent seals at once; that is, 
following the temporary seals. Some 
would not bother to make the temporary 
seals airtight and some would not put 
up temporary stoppings. Eight engi- 
neers would order all men out of the mine 
as soon as the outbreak of fire was dis- 
covered; 12 would be guided by the con- 
ditions of gas; and 24 advocated remov- 
ing the men for 3 to 36 hours after the 
temporary seals were built. 


Metal Mines 


“As there is no danger of explosive 
gas in a metal mine, the problem is much 
more simple than in a coal mine, and 
once sealed up and under control, even 
by a temporary seal, men may go about 
their work as usual. One engineer would 
substitute permanent seals for tempo- 
rary ones as soon as possible. 
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QUESTION No. 11 


“What material do you use for perma- 
nent seals? 


ANSWERS 
Anthracite Mines 
“Only one operator would use props, 
planks, and clay; the others use con- 
crete, brick or cement gunite. 


Bituminous Mines 

“While two engineers would use the 
‘most convenient incombustible material,’ 
eight others recommend board stoppings 
plastered, some with double walls filled 
in with sand or clay. The majority favor 
brick laid in cement mortar, brick and 
tile, and brick or concrete. A number 
recommend concrete—either mixed at the 
place or as ready-made blocks, in one 
case of coke breeze and cement 8 by 16 
inches in size. Gob material and ma- 
terial from a ‘middle rock’ in the coal 
bed are used at two mines. The stop- 
pings should be well hitched in sides, top, 
and bottom of coal. 


Metal Mines 
“Concrete is most favored in metal 
mines, then brick; although board stop- 
pings and plaster are considered sufficient 
for most cases. 


QUESTION No. 12 


“Have you employed rescue apparatus 
in sealing fires, and to what advantage? 
ANSWERS 
Anthracite Mines 

“Of five answers to this question, two 
had not used apparatus, two had, and 
one had little experience with them. One 


cortsiders them a necessity, especially if 
air-locks are used. 


Bituminous Mines 

“Under this head we have such a range 
of answers as these: Yes, 45; no, 7; 
little experience, 2. The following ob- 
servations may be quoted: 

“(a) It has never been necessary here 
to use rescue apparatus in connection 
with fire. 

“(b) Rescue apparatus has been used 
to considerable advantage (several an- 
swers). 

“(c) Yes, at the Horning mine the 
work could not have been carried on as it 
was had apparatus not been used. Stop- 
pings were erected by crews wearing ap- 
paratus in as short a time as without 
them. In a number of other cases, fires 
could not have been controlled or sections 
explored without their use, and thereby 
saving life and property. 

““(d) Most emphatically, yes—in fact, 
three-fourths of the mine fires that I have 
fought during the last 16 years could not 
have been fought successfully without 
the use of artificial breathing apparatus. 
If this equipment had done nothing else 
than help the mine fire, it has saved 
many thousands of dollars in preventing 
loss of property and loss of wages. 

“(e) Breathing apparatus and gas 
masks should be available for immediate 
call. Such equipment is indispensable 
when sealing the return, and occasionally 
the intake when ventilation is inter- 
rupted. 

Metal Mines 


“All have employed apparatus in metal 
mines—one slightly. Here is a record of 
one engineer, who states that it would 
have been impossible to do the work 
without breathing apparatus: 16 concrete 
bulkheads in a copper mine; 4 bulkheads 
in each of two gold mines; and 3 bulk- 
heads in a lead-silver mine. 
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QUESTION No. 13 
“Have you used carbon-monoxide gas 
masks as respiratory protection while 
sealing fires? If so, to what advantage? 
(See Figure 2.) 
ANSWERS 
Anthracite Mines 
“Three of five engineers have used gas 
masks while sealing fires and found them 
satisfactory. A lot of work can be done 
in a short time, they are more comfort- 
able than breathing apparatus, and more 
suitable, where feasible to use them. 


Bituminous Mines 


“The replies from bituminous mines 
were: 28 had used gas masks and 26 
had not, but several of the latter had 
made observations and believed that their 
use would be of value. Five of those that 
use gas masks only do so when a flame 
safety lamp burns (one also uses a 
carbon-monoxide detector), which is the 
right thing to do, as the gas mask is 
only approved by the Bureau of Mines 
under that condition. One engineer pre- 
fers breathing apparatus. Several an- 
swers may be quoted: 

“(a) I have used carbon-monoxide gas 
masks to the same advantage that I have 
used breathing apparatus. 

“(b) Men can get closer to the fire 
zone and work quicker with gas masks 
than with breathing apparatus. No 
special training is required to use gas 
masks effectively, therefore more help is 
available. 

“(c) In a mine where we had nine dif- 
ferent fires burning at the same time, the 
worst fire I ever saw, we used carbon- 
monoxide gas masks. I consider the 
mask to a great extent responsible for 
our success. 

“(d) I would use gas masks on the 
return side, keeping oxygen breathing 
apparatus in reserve. 

“(e) Although I have never used car- 
bon-monoxide gas masks for fire-fighting 
purposes, I am convinced that there are 
many mine fires where their use would be 
valuable. Of course, it must be remem- 
bered that they have their limitations 
and are not the equal of breathing ap- 
paratus for meeting all conditions sur- 
rounding mine fires and explosions. 

“(f) The first use of carbon-monoxide 
gas masks was at the High Coal mine of 
the Anchor Coal Co. in 1921. I have 
used them continually since. It is impos- 
sible to seal some fires without them. 


Metal Mines 


“None of the metal-mining engineers 
have used gas masks, although at one 
central rescue station they have a set of 
five available. 


QUESTION No. 14 


“Have you had experience with using 
rock dust for fighting fires direct? 


ANSWER 


“Excepting at two mines where a sup- 
ply is kept on hand, and one engineer 
who has used sand and another who 
used rock dust experimentally, and sev- 
eral believe that it would be of value, the 
general answer is that none have had 
experience in using rock dust for fighting 
fires direct. 


QUESTION No. 15 
“In determining the position for your 
seals, do you take into account whether 
the fan is acting as blower or exhaust, or 
do you think this has an influence which 
would affect location or the order of 
erecting the seals? 
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Fig. 2, Mr. Ryan’s Paper.—A properly equipped gas-mask crew 


ANSWERS 
Anthracite Mines 


“There does not appear to be any set 
rule for the relation of position of seals 
and operation of the fan. One engineer 
prefers sealing the intake first with an 
exhaust fan or the return with a pressure 
fan, maintaining the air current as long 
as possible. 


Bituminous Mines 


“Nine engineers believe that the opera- 
tion of the fan has a bearing on the 
position of the seals and take it into 
account before sealing. On the other 
hand, 37 others reply definitely that they 
can not see what influence the fan has. 
Four consider that a fan should be re- 
versible to aid in sealing. One of these 
may be quoted: 

“(a) I favor having the. fan working 
as a blower when building fire seals be- 
cause you are generally on the inlet side. 
I have had the fan reversed at times 
to get this effect until I got the intake 
seal placed. As a rule, you can short- 
circuit your air if you are working on 
the intake side, but if your fan is work- 
ing as an exhaust over the fire you are 
ventilating it until your inlet seal is com- 
plete. 

“In an answer to the contrary—that 
the fan has no influence—it is stated: 

“(b) It is the question of direction of 
the air current near the fire that is the 
important factor. It would be highly 
dangerous to change the direction of the 
air current unless all men withdrew. 

“British Practice—Fans in this coun- 
try are invariably exhausting. The main 
point with regard to ventilation and the 
position of the seals is that the water 
gage should be kept as low as possible 
where the seals are being erected, and, 
secondly every attempt must be made 
to equalize the pressure on both sides of 
the stoppings. It is, of course, realized 
that with the rise and fall of the ba- 
rometer the stoppings will breathe but 
if the air pressure difference between the 
stoppings is as low as possible the risk 
of fresh air leaking into the sealed-off 
air is reduced to a minimum. 


Metal Mines 


“Opinion is divided at metal mines. 
At one group of mines the fans are al- 
ways working as blowers; in another 
district the fans are shut down on the 
cutbreak of fire and portable fans are 
operated while seals are being built; and 
at two other groups the fire area is 
usually put under pressure to keep gases 
back in the fire area, and seals are placed 
at the most convenient place. 

QUESTION No. 16 

“When erecting the permanent seals, 
do you provide a pipe or valve for taking 
gas samples and for recording and re- 
lieving pressure? 

ANSWER 

“Only 1 of 67 anthracite, bituminous, 
and metal mine engineers does not place 
a pipe and valve in seals—not neces- 
sarily in all seals. The size of pipe 
ranges from %% inch to 3 inches in diam- 
eter with various types of valves and 
other gages. In one case no valve is 
used, only a piece of canvas over the end 
of the pipe; this is loose or tight, accord- 
ing to whether there is pressure or suc- 
tion in the sealed area. One engineer 
attaches a relief valve to the pipes in 
seals, and another believes ‘it is a big 
mistake.’ 

QUESTION No. 17 


“Do you have any fixed rule as to 
length of time a section should be sealed 
before it is reopened? What factors do 
you take into account in deciding when 
to reopen? 

ANSWER 

“With the exception of a few that 
have no fixed rule, the practice at the 
majority of anthracite, bituminous, and 
metal mines is to be guided by the 
analyses of samples of the atmospheres 
taken from the pipes and valves in seals. 
At some mines the temperature is also 
taken. After the oxygen and carbon 
monoxide are virtually at zero, or the 
oxygen is constantly low, say 2 or 3 per- 
cent, and carbon monoxide is absent at 
least a week with a small fire and a 
month with a large fire should elapse 
before steps are taken to reopen the 
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sealed area. At one group of mines the 
panels are left sealed for six months, 
and sometimes a year. 


QUESTION No. 18 


“Do you explore a sealed section with 
a rescue crew before reventilating? 


ANSWER 


“Eighty percent of the answers to this 
question showed that the exploration of 
a sealed section with a rescue crew before 
reventilating is good procedure. Several 
engineers do not or havé not found it 
necessary to do this. Two answers, (a) 
partly favoring the practice and (b) 
definitely no, are as follows: 

“(a) In six years I have only explored 
one fire before opening. As a rule I 
know that my fire is out by the analyses 
and make sure that it stands long enough 
below 2 percent oxygen before I will open 
it. With this system I have never found 
fire after opening the seals, and it is 
much safer. 

“(b) No; it is not necessary to risk 
life, if samples taken show less than 3 
percent oxygen and sufficient air can be 
put in to sweep the place clear in a few 
hours, as spontaneous fires take hours 
to blaze or rekindle. I have never had 
one come to fire under 48 hours. 


QUESTION No. 19 


“When building permanent seals, do 
you provide a door built in one of the 
seals for purposes of later exploration? 
If so, what size and what material? 


ANSWER 
Anthracite Mines 


“In the anthracite region the practice 
varies from solid seals to an air-lock with 
doors 2 by 3 feet of match lumber, and 
to a 24-inch flange of pipe with an air- 
tight blank bolted on the outside end. 


Bituminous Mines 


“Practice in bituminous mines also 
varies. A few build solid seals; several 
erect seals with a 2-foot square hole 
sealed with brick or tile so that after a 
temporary seal has been built outby, the 
brick or tile may be knocked out and the 
fire area entered; several build air-locks; 
and less operators build seals with doors 
in them than those that do not. 

“One reason for not providing for a 
door is that it takes too long to seal; 
another is that leaks are possible. 


“As to the material used in doors in 
seals, wood is mostly used. One engineer 
recommends wooden doors in wooden 
seals and steel in tile seals. As to size 
of doors, they vary from 18 by 24 to 
30 by 54 inches, with 24 by 24 or 30 by 30 
inches most favored. Some engineers are 
guided as to size by the space required 
by a crew wearing breathing apparatus. 


Metal Mines 


“Opinion of metal miners is unanimous. 
Doors of iron or steel, 24 by 36 to 24 by 
60 inches, and clayed or gunited, are 
fitted in seals. In one group of mines a 
means is arranged for entering every 
sealed section. 

QUESTION No. 20 

“In a bituminous coal mine having ar 
explosive dust, do you advocate rock 
dusting the entries outby the seals either 
by spraying or barriers? 

ANSWER 

“The general answer to this question is 
that 83 percent are in favor of rock 
dusting the entries outby the seals both 
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by spraying and barriers. A few would 
spray the dust and a few would sprinkle 
water. One answer is: 


“<The entries should have been rock 
dusted before the explosion’; 
“and another is: 


“‘T would blow heavily 10 pounds of 
dust per linear foot of.entry and have 16 
V-trough barriers loaded up to the fullest 
possible capacity. 

“Another answer 
reer, is: 

“‘Ves, It is absolutely essential that 
all the roads in the vicinity of the fire 
should be thickly coated with stone dust, 
and also all the roads in the vicinity of 
the stoppings similarly treated. This is 
the first precaution and possibly the most 
important one to be taken.’ 

QUESTION No. 21 

“Have you experienced any explosions 
occurring while sealing a fire or after 
the seals were completed? If so, state 
briefly the conditions at the time of ex- 
plosion. 


, from a British engi- 


ANSWERS 

“None of the anthracite men have per- 
sonally experienced any explosions while 
sealing, although they cite several occur- 
rences. Naturally, more or less, none of 
the metal mines have had such an affair. 
About half of the bituminous men have 
not experienced any explosions and 
nearly a third actually have. Pitching 
coal beds seem to be susceptible to such 
explosions. Some excerpts are as fol- 
lows: 


Anthracite Mines 

“(a) At one colliery two explosions 
took place after the stoppings had been 
erected. In these cases I believe that the 
fire was too small to generate sufficient 
gases to render the firedamp inexplosive. 
In other words, the firedamp won the 
race. 

“(b) At another colliery an explosion 
took place while the workmen were pre- 
paring to erect the seals. At the time 
forms of about 12 inches were being 
erected around both the intake and re- 
turn airways. The form on the intake 
was about finished when the explosion 
took place. The work was being done at 
a safe distance from the fire and nobody 
was hurt. It is believed that the volume 
of air entering the section was reduced 
because the airway was becoming con- 
gested through the number of men en- 
gaged at the form. 

Bituminous Mines 

“(a) We have experienced explosions 
while sealing a fire and after the seals 
were completed, as the seals were not 
erected in their proper order. One explo- 
sion practically destroyed a section of the 
mine. It tore out timber, steel supports, 
reinforced-concrete bridges, coal pillars, 
and set back the water gage 2 inches 
on the exhaust fan in a shaft 930 feet 
deep situated a half-mile from the near- 
est seal. This explosion blew debris 200 
feet into the air on top of the shaft. 


“(b) A few years ago in one mine sev- 
eral explosions took place immediately 
after and while sealing, and killed four 
men. This is a pitching coal bed, about 
55 degrees. I believe that a fire was 
burning in room pillars with a gas feeder 
or feeders at the face of rooms. Every 
time the gas accumulated sufficiently to 
come in contact with the fire an explo- 
sion occurred. This mine was sealed at 
the entrance and abandoned permanently. 
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“(c) Some well-known cases of explo- 
sions during sealing or reopening after 
the seals were broken: (1) Vulcan mine, 
New Castle, Colorado, 1918, 3 killed while 
rebuilding blown-out seals; (2) Piper 
mine, Piper, Alabama, 1925, 6 killed while 
reventilating after seals were broken; 
(3) Rockwood mine, Rockwood, Tennes- 
see, 1925, 10 killed while attempting to 
recover section after seals were broken; 
and (4) Pittsburgh Terminal No. 3 mine, 
Horning, Pennsylvania, 1926, 20 killed 
while seals were being built. 


“(d) At the time of sealing the High 
Coal mine of the Anchor Coal Co., ex- 
plosions took place every six minutes. 
This period lengthened as seals were 
completed. Four 4-inch valves were kept 
onen for 12 hours after the seals were 
placed, then gradually closed. 


““(e) We were sealing a mine fire that 

was burning in a caved panel. We could 
not see it, but there had been two slight 
explosions. We were just completing the 
erection of wood seals when another 
slight explosion occurred, just enough to 
topple the seals over without breaking 
them. We did not think that much harm 
had resulted, but three of the men died 
later from burns. This fire originated 
from opening a flame safety lamp to 
demonstrate that there was no gas pres- 
ent on top of the fall in this abandoned 
panel. Gases ignited and the flame 
traveled back into the panel, resulting in 
the fire 

“(f) I am lucky enough not to have 
had any serious experience of this sort. 
I have been present when small explo- 
sions have occurred in the region of a 
fireswhich were noticeable by a sudden 
rush of air. Had the roads (inby) which 
we were working not been adequately 
stone dusted, in all probability I should 
not be writing this. Several instances 
have occurred of explosions occurring 
when sealing off fires. They usually hap- 
pen as the supply of air is being cut 
down, just before the stoppings are being 
sealed off. Hence my statement that we 
nowadays use wooden doors which are 
closed at the last moment. When build- 
ing off a fire we allow sufficient air to 
pass over the fire to keep the percentage 
of inflammable gas below the explosive 
limit. Then, when the stoppings are com- 
pleted, the doors are closed. 

QUESTION No. 22 

“The following pertinent question was 
asked and answered by one engineer who 
answered all of the others: 

“What provision is made for handling 
water that may accumulate behind fire 
seals? 

“Consideration must be given in seal- 
ing a fire area to the water behind the 
seals. In a great many cases this can be 
done by opening the valve on a line al- 
ready in place provided the dip is not 
too great. Otherwise, a special pipe must 
be put through the stopping either before 
building the seal or after the seal has 
been made. 


“Two principles are involved: One is 
a U-pipe which will be self-sealing and 
will work automatically; the other is to 
use a pipe with a valve which must be 
handled by a pumpman. 


SUMMARY OF ANSWERS TO QUESTIONNAIRE 

“Naturally enough, in a group of 5 
anthracite (one of the bituminous men 
also answered for anthracite mines), 55 
bituminous, and 7 metal-mining engineers 
(two of the bituminous men also an- 
swered for metal mines), there would be 
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found a diversity of personal opinion, 
mostly based on varied conditions. How- 
ever, the 21 questions asked and 1,408 
answers given may be summarized as 
follows: 

“1. Fighting fires direct or sealing at 
once.—The general practice is to fight 
direct, if the fire hasn’t got beyond con- 
trol and there is no apparent risk of 
explosion or other trouble. 

“2. Fire-fighting equipment readily 
avaiable in the mine.—In almost every 
case some type ef equipment or appara- 
tus is kept on hand for fighting fires 
direct. 

“3. Fire-fighting equipment readily 
available on the surface——In general, 
what is kept outside is additional and 
supplementary to that already inside the 
mine. 

“4, Inspection of fire-fighting equip- 
ment.—It depends upon the type of 
equipment, but the practice ranges from 
no special inspection to regular or con- 
stant attention and testing. 

“5. Sealing intake or return first or 
both together.—Less than half of the 
engineers replied that they have no set 
rules; they would be guided by condi- 
tions and either the intake, return, or 
both, would be sealed. Those engineers 
that have fairly definite procedure rep- 
resent 58 percent of the total, and of 
these 45 percent seal the intake first, 16 
percent seal the return first, and 39 per- 
cent seal both at the same time. 

“6. Distance seals are built from the 
fire——Opinion varied considerably re- 
garding this problem: Nearly half would 
seal as close as possible, irrespective of 
gas; the remainder, equally divided, 
would seal as far as possible, whether 
the mine is gassy or not; would seal 
close if nongassy and at a distance if 
gassy; and would seal at a reasonable 
distance in any case. 

“i Influence of gas on decision as to 
for sealing.—Virtually without 
qualification, about 80 percent of the 
engineers take the gas being generated 
into account before sealing. 

“8. Material available in gassy mines 
for building temporary seals.—More 
than 80 percent keep suitable material 
readily available. 

“9. Material recommended for tempo- 
rary seals.—The most popular and prac- 
tical material appears to be brattice 
boards and brattice cloth, posts, clay, or 
some kind of plaster. 

“10. Time for erecting permanent seals 
and removal of workmen.—About one- 
third of those replying would build per- 
manent seals at once; that is, following 
the temporary seals. Some would not 
put up temporary stoppings. One-third 
advocated removing the men for 3 to 36 
hours after building the temporary seals. 

“11. Material for permanent seals.— 
While a few recommended board stop- 
pings plastered, some with double walls 
filled in with sand or clay, the majority 
favor brick laid in cement mortar, brick 
and tile, and brick or concrete. 

“12. Use and value of rescue apparatus 
in sealing fires —Fully 80 percent of the 
answers stated that rescue apparatus had 
been used, and to advantage; 15 percent 
of the engineers had no experience with 
them. 

“13. Use and value of carbon-monoxide 
gas masks in sealing fires.—A few more 
than half replied that they had used gas 
masks to advantage and the others had 
not used them, although several of the 
latter believed them to be of value. 

“14, Use of rock dust in fighting 


fires.—The general answer is that none 
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have had experience in using rock dust 
for this purpose. Two men had used it 
to good advantage. 

“15. Influence of direction of ventilat- 
ing current on place for seals.—More 
than half of the engineers can not see 
that this has any bearing on the prob- 
lem; about 15 percent do; others have 
no set rule. 

“16. Placing pipe or valve in perma- 
nent seals for sampling, etc.—The unani- 
mous reply (only one exception) is that 
this is done. 

“17. Period the fire area should remain 
sealed.—Excepting a few mines, there is 
no fixed rule; the analyses of samples of 
the atmosphere behind the seals control 
when they should be broken. 

“18. Exploring sealed sections with 
rescue crew before reventilation.—Eighty 
percent of the replies showed that this 
is good practice; several do not or have 
not found it necessary. 

“19. Door in permanent seals.—The 
practice varies, but the majority provide 
a door or a place for a door when erect- 
ing seals. 

“20. Rock dusting entries outby seals — 
About 80 percent are in favor of doing 
this. 

“91. Explosions while sealing fires.— 
No anthracite or metal mining engineers 
have experienced explosions while sealing 
fires, but about a third of the bituminous 
coal engineers have. : 

“92, Water accumulating behind 
seals—Water behind seals should be 
taken into account and provision made 
for pipe and valve of some type when 
the seals are built. 


CONCLUSIONS OF THE WRITER OF THIS 
PAPER 

“The object of the foregoing question- 
naire was to ascertain the general prac- 
tice in combatting mine fires in various 
districts of the United States, Canada, 
and Great Britain, embracing bituminous, 
anthracite. and metal mines; and more 
particularly to point out the hazard to 
life in fighting and sealing a fire in a 
bituminous coal mine generating explo- 
sive gas and having a flammable dust, 
because in the writer’s opinion this is the 
most hazardous fire to combat on account 
of both the gas and dust explosion haz- 
ards. It is true that all fires are haz- 
ardous, but the primary object of this 
paper has reference to the explosion 
hazard connected with fighting and seal- 
ing fires in a gassy mine. 

“All mine fires are liable to generate 
some combustible gases, but the proba- 
bility of an underground fire, itself, gen- 
erating sufficient combustible gases to 
cause other than a slight explosion is 
extremely slight. 

“The great hazard, therefore, is 
methane liberated in the mine, and the 
amount of methane that the mine gener- 
ates should be known through experience 
prior to the fire and taken into considera- 
tion as well as the position of the fire 
with respect to where the methane is 
being given off, and both should be given 
serious consideration in the plan of pro- 
cedure. 

“If in a gaseous mine the fire is in a 
large developed section from which the 
gas has bled off, and it can be surrounded 
with seals and the ventilation directed 
to keep the gas liberated in the advanced 
sections away from the fire area, there 
is little more hazard from sealing than in 
a nongassy mine. 

“The greatest explosion hazard is 
when the fire is at the face or near the 
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face of a section that is liberating a con- 
siderable quantity of methane. 

“The procedure for handling such a 
fire is the point where the questionnaire 
develops that there is the greatest dif- 
ference of opinion, and it is hard to de- 
termine just what the present practice 
is, which is unfortunate. 

“A fire under these conditions should 
be fought direct until every means is 
exhausted before resorting to sealing be- 
cause there is less hazard, other than a 
slight explosion, while fighting the fire 
if the ventilation is properly controlled 
than there would be in sealing. 

“This means that a fire such as this 
should be anticipated and every mine 
should have on hand at all times sufficient 
fire-fighting equipment similar to the list 
proposed by the Smoke Eaters’ Associa- 
tion previously mentioned. The answers 
to the questionnaire show that this is 
the case with most large companies. 

“If conditions are such that it becomes 
necessary to seal the fire only as a last 
resort, then consideration should be given 
to the dust-explosion hazard, because a 
slight gas explosion might cause a dust 
explosion and a catastrophe. On account 
of this possibility all of the men except- 
ing those directly engaged in the fire 
work should be removed from the mine 
and any connecting mine while the fire is 
being fought or sealed, if the dust has 
not been rendered immune by rock dust- 
ing or watering. 

“Before the sealing operation is com- 
menced, if rock dust is available, by all 
means distribute it plentifully inby the 
seals for protection against propagation 
by dust. 

“Now comes the point concerning 
which there is the greatest difference of 
opinion among mining men; namely, shall 
the intake or the return be sealed first 
or both simultaneously? The adherence 
to erecting the return-side stopping first 
are numerous and the case is ably pre- 
sented in J. J. Walsh’s book, ‘Physics and 
Chemistry of Mining and Mine Ventila- 
tion,’ in paragraph 123, dealing with 
mine fires, as follows: 

“In gaseous mines the return stop- 
ping should be erected first. If the stop- 
ping on the intake side of a fire is put 
up first, a partial vacuum created by the 
ventilating equipment then exists in the 
enclosed area and the gases generated by 
the fire are drawn away from it, like- 
wise any firedamp that might be on the 
intake will move in the direction of the 
fire, and an explosion will likely result.’ 

“The writer of this present paper gives 
full credit to the merits of these argu- 
ments, but still remains an adherent of 
sealing the intake first, or preferably 
both simultaneously, if it can be done 
with dispatch. 

“Sealing the fire under the conditions 
as outlined resolves itself into a race 
rather than a problem, a race to have the 
fire deplete the oxygen before the com- 
bustible gases can accumulate to the 
point of an explosive mixture, and in this 
connection the law of the diffusion of 
gases must be taken into consideration. 
At the moment of sealing it is better to 
have a good-sized fire than a small one, 
because when the air is cut off the oxy- 
gen will be depleted more rapidly. By 
erecting both seals simultaneously, or 
the intake first, the oxygen is depleted 
more quickly than if the return stopping 
is erected first, and the intake stopning 
can usually be erected more quickly. Al- 
most instantly on cutting off the air there 
is a reduction of the explosion hazard, 


509 


by reducing the oxygen content and in- 
creasing the carbon dioxide, both of 
which lower the explosive range of 
methane. According to H. F. Coward 
and F. J. Hartwell, in Paper No. 19, 
1926, of the British Mines Department, 
when the oxygen is reduced to 15 percent 
and 5 percent of carbon dioxide is pres- 
ent, the explosion range of methane is 
changed from 5.2-14 percent to 5.6-8.1 
percent; when the oxygen is further re- 
duced to 14 percent and with 6 percent 
carbon dioxide present, the explosive 
range of methane is changed to 5.8-7.0 
percent, and when the oxygen is reduced 
to 13 percent with the amount of carbon 
dioxide present that would likely result 
from this depletion, an explosion could 
not occur. Any further increase in the 
methane content might be considered an 
inert gas and speed up the oxygen de- 
crease by air exchange through building 
up positive pressure that would force out 
oxygen through the temporary seals, and 
it would be replaced by the now inert 
methane. 

“The first seals erected should be tem- 
porary but fairly substantial, preferably 
of noncombustible materials but which 
can be quickly erected. As soon as they 
are completed, get to the outside as 
quickly as possible, and if you run you 
should not be criticized. The critical mo- 
ment appears to be within a few hours 
after the air is taken off the fire, or 
during the time of the race between the 
oxygen going down and the methane 
going up, because if these two curves 
cross within the explosive curve there is 
bound to be an explosion, whose magni- 
tude will depend upon the mixture and 
the volume. 

“After 12 hours have elapsed and noth- 
ing has happened it is safe to return and 
build the permanent seals. This can be 
accomplished without much danger of an 
explosion, provided that enough air is 
directed against the temporary seals to 
dilute the gases that may be seeping out, 
and dilute them below the explosive limit. 

“(Gas samples should be taken from 
the pipe in one of the temporary seals 
and these should be analyzed to learn the 
condition of the atmosphere back of the 
seals before starting work on the perma- 
nent stoppings.) 

“The position of the seals with respect 
to their distance from the fire is another 
question that caused considerable dif- 
ference of opinion in the questionnaire, 
and is usually a subject of much discus- 
sion at every case of sealing a mine fire. 
The advocates of erecting the seals at 
some distance from the fire—1,000 feet 
or more—base their arguments largely 
on (1) the larger area in which the gas 
can diffuse before it will accumulate to 
an explosive mixture; (2) to assure a 
reasonable degree of safety for the men 
working on the stoppings and decrease 
the disturbance at the stoppings in the 
case of a slight explosion at the fire; and 
(3) the reduction of the oxygen content 
through absorption by the coal. 

“The writer believes that the smaller 
the area sealed the more rapidly will the 
oxygen be depleted below the explosive 
limit. This is the important factor, but 
due consideration must be given to the 
rapidity of the spread of the fire, as the 
writer knows of cases where the fire 
traveled back to the seals before they 
were completed and the men were driven 
back to a new position on account of the 
heat. Also, consideration must be given 
to the safety of the men and disturbance 
of the stoppings in case of a slight ex- 
plosion. 
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“There was no great difference in 
opinion in the answers to the other ques- 
tions, and a study of the summary of 
them will show a fairly general practice. 
They will not be commented upon fur- 
ther except to point out that if a fire 
started from the ignition of a feeder of 
gas, which in turn ignited the coal or 
other combustible matter, in fighting it 
do not extinguish the feeder flame until 
the remainder of the fire has been ex- 
tinguished, because the feeder flame will 
consume most of the gas and prevent it 
accumulating, which might cause an ex- 
plosion. This would be particularly haz- 
ardous if the fire could not be controlled 
and had to be sealed. 

“Another caution regarding the pro- 
cedure is ventilating the sealed area 
when attempting its recovery. This 
should be done very cautiously and air 
should not be directed over any part of 
the area before it has been explored, be- 
cause the fire may be to all appearances 
extinguished but the heat may not have 
all been dissipated, and directing the 
fresh air on it might rekindle it and at 
the same time give a dilution that would 
make an explosive mixture. 

“In conclusion, the writer wishes to 
emphasize that no fixed rule can be 
established to govern the handling of 
every mine fire in the same way, and each 
presents its own peculiar problems that 
can not be separated from its surround- 
ings. There are, however, fundamental 
laws of physics and chemistry largely 
controlling the hazard and they should 
be carefully studied by all mining men. 
An ounce of prevention is worth a pound 
of cure, and every fire should be antici- 
pated and adequate fire-fighting equip- 
ment should be available and considered 
as necessary insurance. At every mine 
the officials should be drilled in fire fight- 
ing; if the drill would consist of nothing 
more than an inspection of the fire-fight- 
ing equipment and the discussion of as- 
sumed fires in the various workings of 
their mines and how they would handle 
them. 

“A fire is the most hazardous, thing 
that can occur in a mine, and its size is 
not always a measure of the hazard and 
the consequence that may result. 

“If this paper does nothing more than 
cause a discussion and direct attention to 
the problem, it will have amply repaid 
the time devoted by the contributors to 
the answers to the questionnaire and to 
whom I again wish to express gratitude 
for their generous response and coopera- 
tion. 

CONTRIBUTORS TO QUESTIONNAIRE 

“The following men, who are classi- 
fied at the beginning of this paper, re- 
plied to the questionnaire: 

“H. T. Bannister, I. N. Bayless, J. V. 
Berry, D. R. Blower, John L. Boardman, 
W. D. Brennan. 

“W. H. Carrick. 

“James Dalrymple, A. W. Dickinson, 
S. D. Dimmick, F. B. Dunbar, W. G. 
Duncan, B. W. Dyer. 

“William Ferguson, J. J. Forbes, Allan 
French, Edward Flynn. 

“J. A. Gould, Edward Graff. 

“S. S. Hall, Daniel Harrington, C. A. 
Herbert, Walter Herd, Frank Hillman, 
Frank Horton. 

“Lot H. Jenkins, T. E. Jenkins, John 
E. Jones, R. M. Lambie, William Lauder, 
Robert Lilly, Clyde Lutton. 

“R. P. Maloney, Richard Maize, Robert 
McAllister, George S. McCaa, Patrick 
Mullen, B. J. Murphy. 


THE MINING CONGRESS JOURNAL 


“C. H. Nesbit, William Nisbet, F. B. 
Nold. 


“John Ogilvie. 


“D. J. Parker, J. W. Paul, Byron O. 
Pickard, G. T. Powell, M. W. Price. 

“J. W. Reed, Wm. R. Reese, S. C. Rey- 
nolds, George S. Rice, George Riggs, J. A. 
S. Ritson, J. J. Rutledge. 

“J. A. Saxe, James Sherwood, H. I. 
Smith, K. T. Sparks, Edward Steidle, 
John T. Stirling, Robert Strachan, J. E. 
Struble, E. H. Suender. 

“J. J. Walsh, Henry Walker (not re- 
ceived in time to be used), A. C. Watts, 
George W. Wilkinson, Orr Woodburn.” 


CHAS. H. NESBIT. Chief Inspector of 

Mines, Birmingham, Ala.: 

“It is the desire of the writer in pre- 
paring this paper to treat the subject in 
as brief and comprehensive a manner as 
possible and bring out in a clear way the 
most essential points, with a view of 
reaching the average mining man—who 
should thoroughly understand the im- 
portance of dealing with the most haz- 
ardous problem known to the mining in- 
dustry—and impressing upon him the 
serious obligation to be assumed by 
those whose duty it is to perform such 
tasks. 

“Let us consider first of all the welfare 
of the employes, then the conservation of 
the property. Therefore when a fire is 
discovered in a mine of this character 
all employes except those whose services 
are needed for fighting the fire should 
be ordered to the surface immediately 
and all preparations made in the quickest 
possible way to start the work of con- 
trolling the fire. Every known means 
consistent with safety should be ex- 
hausted to extinguish the flame before 
sealing is considered—which should be 
the last resort—for, as the old miners 
used to say, ‘Fight, and fight till you 
can’t fight no longer, then bottle her up, 
and the cork may blow out.’ 

“All preliminaries should be carefully 
mapped out and orders given only by 
competent persons directing the work. 

“In the event it has not been done, 
that part of the mine in the vicinity of 
the fire should be thoroughly rock dusted 
or washed down and made wet, to pre- 
clude the possibility of extending an ex- 
plosion; then the work of erecting tem- 
porary seals should be started and rushed 
to completion. The intake should be 
sealed first, then the return. The seals 
may be built of boards and framing of 
suitable sizes, or by using brattice cloth 
where it is found necessary, the idea 
being to make a tight stopping. In all 
cases the seals should be placed as close 
tc the fire as possible. This is important 
in order to reduce the area in the zone 
tc the smallest amount of space, thereby 
leaving as little room as possible to be 
occupied by oxygen and minimizing the 
amount of methane confined. 

“Immediately after completion of the 
temporary seals all men should leave the 
mine and stay out at least for a period 
of 24 to 48 hours, denending on the ex- 
tent of area sealed. This is a necessary 
precaution in order to avoid an explosion, 
should one occur within the enclosed area, 
as it is problematical at what point the 
oxygen and methane will pass. 

“After sufficient time has elapsed to 
minimize the possibility of an ignition, 
the work of building permanent seals 
should be started and rushed to comple- 
tion as early as practicable. All material 
should be available to construct a fire- 
proof stopping such as cement, sand, 
gravel, brick, hollow tile, or stone; also 
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some pieces of pipe, gate valves and a 
door frame should be on hand. If it is 
possible to do so, a water line should be 
extended to a point inby the seal. 

“Great care must be exercised in se- 
lecting the location of the permanent 
seals, having in mind roof conditions and 
the solidity of the ribs to which the seals 
should be tied. 


“The location should be as close to the 
temporary seals as possible, for the same 
reasons as already mentioned. Where 
two seals are used they should be placed 
opposite or in the same pillar where it is 
possible to do so. In the process of con- 
struction some pieces of pipe should be 
provided with valves for the purpose of 
recording the pressure and taking gas 
samples. Provision must also be made 
for a door large enough to pass a 
stretcher through and for men wearing 
breathing apparatus. stoppings 
should be built strong enough to stand 
water pressure if it is desired to flood 
the area. 


“After the seals have been completed 
gas samples should be collected at regu- 
lar intervals to enable those interested 
to ascertain just how the fire is behaving. 
No time limit should be set for the re- 
opening of a fire zone, and more careful 
and serious consideration should be given 
to this than to the task of sealing. 

“Even after the gas analysis shows 
the most favorable conditions, the area 
ought to stand to allow for cooling off; 
then, if it is desired to enter the enclosed 
section, an organization consisting of 
several crews trained in the use of 
breathing apparatus should be selected. 
The work should be carefully planned in 
order that all who take part will 
thoroughly understand every detail to be 
carried out. 


“All equipment should be carefully 
examined, and it is also desirable to have 
a map on some convenient scale of that 
part of the mine where the fire exists, 
showing location of seals and proposed 
placement of air-locks, together with the 
direction of the air current. 


“All work of this character should be 
done on the assumption that the fire still 
exists, and preparation should be made 
accordingly. 

“All views to the contrary must be 
classed as an absolute disregard of safety 
precautions. 

“With the well-organized teams, and 
all necessary equipment, work should be 
started in a slow and deliberate manner. 
Air-locks should be constructed first as 
a means of preventing the ventilation 
from entering the enclosed area. Gas 
samples should be collected at intervals 
and analysis made immediately; also 
thermometer readings showing tempera- 
ture. The exploration must continue in 
a slow way until the origin of the fire is 
reached. Here it must be determined 
beyond a question of doubt whether or 
not the fire is out; and the next steps to 
be considered will, of course, depend alto- 
gether on conditions as found at the seat 
of the fire. 

“Next in importance is the ventilation 
of a sealed area that has been closed for 
a long period, as in such cases the per- 
centage of methane will certainly be very 
high. The area should be ventilated in 
sections, moving a certain amount of gas 
at a time and, as an added precaution, 
not allowing the air to pass over the 
origin of the fire. With the restoration 


of ventilation, rock dusting or watering 
should follow close behind the territory 
gained. 


| 
| 


© 
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“In conclusion let us hope that the 
mining fraternity will give more careful 
and serious study to this important sub- 
ject which has exacted such a large toll 
of life.” 


Discussion: 
Mr. RYAN: 


“IT want to emphasize the matter of 
allowing time interval between the com- 
pletion of temporary seals and the buiid- 
ing of permanent seals. I consider that 
a vital thing in connection with mine fire 
fighting.” 

Mr. NEWBAKER: 


“T would like to ask Mr. Ryan how 
much time should elapse before beginning 
the temporary seals.” 

Mr. RYAN: 


“That depends on the conditions. As- 
suming that you know just where you 
are going to erect the temporary seals, 
or that the place lends itself, the work 
should begin promptly. If conditions are 
favorable it should be done inside of an 
hour. Just the minute you get it plas- 
tered up—get out.” 

He suggested that for the first 12 to 
24 hours it should be left alone. Of 
course, it should be investigated every 
hour by two or three of the men, but 
before any permanent stoppings are 
thought of the oxygen should be below 
13 percent. 

Mr. MCAULIFFE: 

“Don’t you think it better to close the 
intake and return simultaneously, build- 
ing doors that swing shut? How would 
you proceed building those stoppings?” 
Mr. RYAN: 


“That is one of the things brought up 
in my paper. It was discussed at Horn- 
ing. There were various views.expressed. 
Lot of them said that because the intake 
was sealed first was what caused the ex- 
plosion. The fire started at the face, and 
the first thing they did was to put a 
temporary seal across No. 16 butt, of 
three-ply canvas. However, I think Mr. 
Osler could better tell you how it was 
done.” 

Mr. OSLER: 


“The fire started at No. 16 butt, 40 
feet from the last break through the face 
ot No. 16 butt. Canvas stoppings were 
put across the intake and 7 and 8 return 
was done in the same way, through the 
air-lock. We saw no fire showing on No. 
16 butt. There was just enough air 
allowed to circulate to keep it free from 
smoke, and run a brattice up to within 
about 40 feet of the other break-through. 
We saw the fire under the machine truck 
and at the face of the entry above. The 
fire looked insignificant, and we thought 
that within an hour we would have it 
out. In the meantime we brought up the 
stopping material—we brought up the 
water box—and I wish to say that we 
had no water, the supply being 2 miles 
away. They used the water box, got up 
with the brattice, and the fellows tried 
to put the fire out there. The fire was so 
small then we tried to move the truck, 
but we were afraid the current of air 
would start the fire afresh. We figured 
the best thing to do until we could get a 
chance to fight a little better with more 
water was to put up a temporary curtain 
right over the mouth of that entry. 
While bringing the material up the fire 
kept growing, and at that time it was 
decided that the best thing was to seal it. 
A three-ply wet canvas was put up within 
20 to 25 minutes of each other. A tem- 


porary sealing was put up. We built a 
single brick wall at about 3.30 o’clock, 
and intended at that time to go right 
ahead and build a 9-inch brick wall. I 
left at 3.30 with the chief engineer and 
we were going out the bottom shaft when 
the explosion occurred. We thought 
there would be a very heavy roof fall, 
but there was only about 8 inches came 
down. Whether it came down during the 
explosion nobody knows. It was coke 
when we got in, 40 days after. So you 
see we did not go far towards putting in 
permanent sealing.” 

A question was asked if a fire mechani- 
cal engine would have enabled them to 
control the fire. 

Mr. Osler answered, and said if they 
had had an engine at that mine the fire 
could probably have been put out. At 
the mines they are now using chemical 
sulphuric acid and carbonated soda, in 
40-gallon tanks. 

There were questions as to what effect 
it would have, as far as CO was con- 
cerned, if the oxygen were cut off— 
whether it would make more CO; whether 
it would have any effect on the explo- 
sion; what effect the gain of CO would 
have; would reducing the oxygen cause 
the explosion? These questions were 
fully covered in the paper which Mr. 
Ryan had given. 

Mr. CATHER: 


“When you shut both doors together, 
you keep conditions neutral. When you 
cut off the oxygen you are making CO. 
There is no question about that.” 

Mr. RYAN: 


“When you shut both doors you are 
reducing the oxygen. You will not pro- 
duce much CO until you get your oxygen 
reduced. Reduce your oxygen with com- 
bustion and just the minute you start 
to reduce it you change your explosive 
elements. You are getting protection 
right from the start. When you get 
dewn to the point where you are pro- 
ducing CO through lack of oxygen you 
do not have much hazard—not when you 
get below 13, between 13 and 15 percent. 
I would say that when you get to the 
point where you produce more of CO 
the oxygen has been reduced.” 

Mr. CATHER: 


“Would the production of CO not have 
this effect by reason of superior gravity?” 
Mr. RYAN: 

“CO and the explosive mixture would 
start a fire. That is something we ought 
to know more about. The subject is one 
that needs some research work, and it 
must be done without having to start a 
fire to find out. We have a wonderful lot 
of data, but we do not want to create a 
condition to get data. Samples were 
taken every couple of hours of the at- 
mosphere, and we discovered just about 
an hour before the second explosion that 
we had a sample of the return which was 
running between 3% and 4 percent 
methane. With the CO detector it 
showed 2% to 3 percent. The flame 
started to dim in the safety lamp for 
lack of oxygen.” 

Mr. CATHER: 

“What about the stratification? That 
is a thing we should know about.” 
Mr. RYAN: 


“It would be easy to find out. My 
opinion is that we are laboring under 
considerable confusion in the respect that 
diffusion has more influence than strati- 
fication. Inside of 24 hours on the roof 
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of the whole area the gas had diffused, 
and in so far as we could tell when tak- 
ing samples, we had about the same 
atmosphere between, CO, CO,, and 
oxygen, as we had at the face. 

“When malleable iron goes off under 
pressure, it goes to the roof. If you 
stop the moving current, it has a 
tendency to stratify. In a still atmos- 
phere the gases will diffuse so it will 
not stratify. Again there is considerable 
difficulty and wrong interpretations as 
to conditions likely to exist figuring on 
stratification. It is true that as long as 
air is creating a current there is strati- 
fication. Shutting off the air, diffusion 
immediately takes place. That question 
is important. One theory in putting the 
seals back some distance, say 1,000 feet, 
is to give you immunity. Malleable iron 
will gather clear back to the seals.” 
Mr. CATHER: 


“One thought I had in mind with the 
possible limited area is that the heavy 
gravity, and CO settling to the bottom 
is necessarily concentrating and gather- 
ing methane in the place.” 

Mr. RYAN: 


“Yes; that condition exists before it is 
diffused. You do get a film of CO. CO, 
has very little effect in changing the 
lower explosive limit. 

“A fire is usually inaccessible, even 
though you have rock dust to throw upon 
it. We are working on a theory to build 
a machine to throw dust, to run on small 
tracks. I believe we could have put the 
fire out at the vein with something of 
this sort. We have put out fires starting 
in the mines with rock dust. We have 
it in all parts of the mine, and carry it 
with us in bags.” 

Mr. ENZIAN: 


“With reference to the practice of clos- 
ing your seals simultaneously. We had 
a very serious explosion, one which gen- 
erated an excessive amount of gas. It 
occurred about 3 o’clock in the afternoon, 
after all the men had left. The origin 
of the explosion was never determined. 
Immediately the officials were called, in- 
cluding the fire bosses, and everyone from 
the general manager down had his say 
and said it quickly. A definite program 
was arranged. In six hours the seals 
had been built and the situation left 
undisturbed. Substantial rooms were 
built with doors. At a given signal 
all watches would synchronize and the 
doors of both the intake and return 
closed. As an additional precaution, 
a hoisting rope was attached to the 
second door, after everyone was out. 
The main intake door on the slope 
was closed with an engine. The slope 
rope had been fastened to that. We 
immediately started samples in the 
upeast. That had also been closely 
sealed. Through the air-locks samples 
were taken every two hours. After 14 
days we started to reopen it. The 
analysis seemed to indicate there was no 
more fire. However, six months after 
reopening the seals we found hot strata 
and very hot coal, but no fire.” 


FIRE PROTECTION UN DERGROUND| 


WM. Z. PRICE, Asst. Supt., Buckeye 
Coal Co.: 


“Mine fires may originate from many 
causes, and we all agree that a fire under- 
ground is a serious and formidable prop- 
osition regardless of its extent. Danger 
is ever present on account of the evolu- 
tion of noxious (Continued on page 522) 


— 
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UNDERGROUND TRANSPORTATION AND ITS RELATION TO 
EFFICIENT MINING 


Problems Of Underground Transportation As Discussed At Cincinnati Include “Importance Of 
Good Track For Safe, Efficient And Low Cost Haulage;” “Track Work, Details and Mainte- 


nance; “Selecting A Mine Car Design;” 


R. L. KINGSLAND, Superintendent, 
Power and Mining Department, Consoli- 
dation Coal Co., served as chairman of 
the closing session of the Cincinnati 
meeting, which included discussion of 
four phases of underground transporta- 
tion problems. 


IMPORTANCE OF GOOD TRACK FOR 
SAFE, EFFICIENT AND LOW 
COST HAULAGE 


A. A. CULP, Consulting Engineer, Birm- 
ingham, Ala.: 

“I think everyone will agree that 
‘Good Track’ is essential to ‘Safe, Ef- 
ficient and Low Cost Haulage.’ How- 
ever, the economical degree of perfec- 
tion of the track layouts, materials and 


Amos A. Culp 


construction, is always open to argu- 
ment. 

“Very often, low track costs are ob- 
tained at the expense of other unit min- 
ing costs and if more thought and money 
were expended on the haulage system, 
the greater efficiency would tend to in- 
crease the output of the mine and de- 
crease the other cost items. It is 
equally true that high track costs are 
sometimes due to insufficient thought 
and planning and lack of construction 
maintenance and material standards. 


“No matter how good the condition 
of the tracks, if the layouts are not 
planned so as to minimize delays to 
other operations, the haulage system is 
not efficient. The location of yard and 
side tracks and the system of train 
disr atching must all be carefully planned 
if delays are to be reduced to a mini- 
mum. 

“Likewise the layouts must be adapted 
to suit the amount and type of motive 
power and other rolling stock. Very 
often a short ruling grade will limit the 
tonnage of a train over a long haul. 
The question arises, will it be economical 
to reduce the grade so as to allow the 
same locomotive to pull more cars in 
the same length of time or a smaller 
locomotive pull the same number of 
cars? The type of equipment also 
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governs, in a way, the curvature of a 
track. The wheel bases and flexibility 
of trucks, determine the minimum prac- 
tical radius. 

“Other speakers will talk on details 
of track construction and maintenance, 
so I will only touch on those subjects 
as they bear relation to the subject as- 
signed to me. To obtain ‘Safe, Efficient, 
and Low Cost Haulage,’ it is vitally nec- 
essary that the design of materials and 
the construction and maintenance 
methods, be standardized. 

“Of course, the type of construction 
and amount of maintenance must depend 
on the service a track is to give. It 
would be foolish to. spend the time and 
money on a temporary track that is 
spent on a main haulageway. Too often, 
though, temporary tracks become per- 
manent ones, are unsafe, and require 
excessive maintenance. The labor cost 
of rebuilding them is often more than 
that of building new, first quality track. 

“If construction details are properly 
planned and_ executed, maintenance 
forces can be reduced to a minimum and 
tracks maintained at a high rate of effi- 
ciency, but if tracks are improperly con- 
structed and improper materials used, 
a larger number of maintainers can do 
only negative patch work. The rolling 
stock will tear up the track as fast as 
they can repair it. 

“Standardization of materials will 
give a more economical and_ safer 
haulage because the materials will be 
designed to suit the transportation and 
mining conditions, less maintenance will 
be required and parts will be inter- 
changeable. The track forces them- 
selves will build better and safer track 
because they will become expert in the 
proper method of installation. 

“A good illustration of the ‘Impor- 
tance of Good Track’ is the case of a 
short line railway in the South, operat- 
ing very heavy coal and ore trains. 
Owing to the labor shortage during the 
war, their trackage got in deplorable 
condition. Derailments occurred daily 
and the repair costs on locomotives and 
cars were out of reason. Operations 
along the line suffered many costly de- 
lays. The track forces spent their 
time running from place to place patch- 
ing the track and repairing it after de- 
railments. 

“When labor became more plentiful, 
surveys were made and the railroad 
practically rebuilt. The curves were 
eased all possible and the track resur- 
faced to the newly established gradients. 
Ditches were cleaned out, new cross 
ties and ballast were put in and heavier 
rail laid on some of the sections. As 
a result, six main line locomotives are 
now doing the work which formerly re- 
quired eight. Maintenance of equip- 
ment and track costs are greatly re- 
duced. Few delays are experienced by 
any of the operations. A locomotive 
which could only pull seventeen 70-ton 
coal cars can now make the same trip 
in much less time with 18 cars, This 
company realizes the value of good track 


“Dispatching For Long Haulage” 


and is now using 100-pound R. E. rail, 
treated red oak ties and heavy tie 
plates. 

“Some years ago, the Lehigh Valley 
Railroad started using 136-pound rail, 
which is a much heavier section than 
they considered necessary. The rail has 
been in use a sufficient length of time 
to show that not only are the track 
maintenance costs less but the yearly 
tonnage of rail renewals is less. 

“The committee of the American Min- 
ing Congress, on Underground Trans- 
portation, has done a great deal in the 
way of standardization of materials and 
equipment. These standards can and 
should be adopted by the mining com- 
panies as they are adaptable to every 
condition. 
Standard for 
layouts can 
not very well 
be drawn up 
to suit all 
mines, but if 
operators plan 
their layouts 
properly, se- 
lect the mate- 
rial standards 
best suited to 
their condi- 
tions and then 
see that the 
tracks are 
properly con- 
structed, they 
will reap the 
benefits of 
‘Good Track’ in 
the form of 
‘Safe, Efficient and Low Cost Haulage.’ 
Maximum loads will be hauled in the 
shortest time with a minimum of power; 
few delays will occur; transportation 
costs will be minimized and the opera- 
tion will be as safe as possible.” 


R. L. Kingsland 


Discussion: 


T. B. DRYER, Assistant General Superin- 
tendent, Sloss-Sheffield Steel & Iron 
Co., Birmingham, Ala.: 

“The advantage of having good tracks 
on roadbeds is so obvious that it does not 
seem to lend itself to discussion. There 
are two instances, however, that I know 
of where a very material saving was 
made by the improvement of those fa- 
cilities undér ground. 

“I know of two mines in the Birming- 
ham district where this was done. At 
the first one it was found that after re- 
vamping the old equipment it was pos- 
sible to haul and handle the daily output 
in about three hours less time than pre- 
viously required. There was no material 
gain in tonnage because that was limited, 
but it had been necessary to hoist three 
to four hours overtime every day 

“At an old mine covering lots of terri- 
tory the maximum tonnage obtained was 
about 1.300 tons. It was thought advis- 
able to increase this tonnage, and a good 
deal of improvement work was done on 
haulage equipment. That mine is now 
producing 2,500 to 2,800 tons per day, 
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and it sometimes produces as much as 
3,000 tons. But, of course, that was not 
all entirely due to improvement of the 
tracks, however.” 


TRACK WORK, DETAILS AND 
MAINTENANCE 


FRED C. HOHN, Consulting Engineer, 
Scranton, Pa.: 


“The efficiency of mine tracks depends 
upon the class of construction, their 
maintained condition and adequacy of lay- 
out, to facilitate the free and uninter- 
rupted movement of cars in the least time 
possible, with economical maintenance 
and construction costs. 

“The advantages of good track, con- 
structed and maintained to meet the 
traffic requirements, are: 

“1. Increase in production by keeping 
the miner supplied with cars to load. 

“2. Eliminating derailments and speed- 
ing up the trips, which increases the car- 
miles per start, decreasing car equipment 
and transportation operating cost. 

“3. Reducing preparation costs by de- 
livering the coal promptly at the tipple. 

“4. Decreasing maintenance expense of 
rolling-stock equipment by eliminating 
unnecessary wear and tear. 

“This can be accomplished by the 
organization of track labor under compe- 
tent supervision and materials of kind 
and design proportional to the*weight of 
rolling equipment and intensity of traffic 
with less cost than under the present 
methods of track maintenance and con- 
struction: 

“1. Through the employment of skilled 
trackmen under direct supervision, ac- 
complishing more work of better work- 
manship. 

“2. Increasing production by keeping 
the producer on coal. 

“3. Standardization of materials of 
kind and design that will stand up under 
the traffic. 

“4. Eliminating waste of materials by 
removing dead tracks promptly, proper 
distribution, aud care. 

“To determine the organization and 
materials required to accomplish the 
above results, a study of the mining pro- 
gram must be made to ascertain the lo- 
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cation, origin, and quantity of the loads, 
class and intensity of traffic, grades and 
alignment, and life of the facilities. 

“This information is obtainable in any 
mining operation from which a definite 
reconstruction, standardization, and 
maintenance work program can be made 
for the ensuing years and carried out as 
planned without additional expense, and 
the cost kept within predetermined ap- 
propriations proportional to tons pro- 
duced. 

“Track facilities must be considered, 
especially at the foot and top of shafts, 
mouth of slopes and drifts, and tipple 
yards, that can be economically operated 
without delays, and of sufficient storage 
capacity to balance the short delays that 
occur in the different operations to avoid 
extending the delay over the entire prop- 
erty, causing a complete shutdown and 
loss of production. 

“Grades are not given serious consid- 
eration ordinarily in mine transportation, 
which is very important if the maximum 
tonnage is to be hauled with the power 
equipment. This is especially important 
on tracks operated by storage-battery 
locomotives, as a short, heavy grade often 
consumes more power than the rest of 
the haulage. 

“Transportation is a contributing fac- 
tor to maximum production, as the miner 
must have cars to load, and as robbing 
increases larger mining areas must be 
opened up with additional trackage, in- 
creasing the liability of transportation 
delays and reduction in production per 
producer is unavoidable. 

“Efforts are being made by some com- 
panies to accomplish the above results, 
through cars and power of the latest 
types, without giv- 
ing their tracks “gl 
the same consid- 
eration in deter- 
mining their trans- NIT 
portation needs. As 
a result the effi- 
ciency of this 
equipment is lost on 
account of poor + 
track by increas- 
ing the liabilities 
of derailment in- 
stead of eliminat- 
ing them. 

“Too often de- 
railments are 
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taken as a matter of fact or a necessary 
adjunct to car movement. 

“IT have found track in the mines cost- 
ing as much to maintain as the best rail- 
road tracks. It sounds ridiculous when 
you consider the requirements of the one 
as compared to the other. The reason is 
that the railroad tracks are scientifically 
developed and maintained to secure the 
maximum service life out of the materi- 
als and labor employed, while the mine 
track is only a makeshift with materials 
unsuitable for the purpose’for which they 
are used, improperly installed and little 
or no maintenance, with the result that 
their service life is cut short and labor 
wasted in continued patching. 

“While the importance of good track 
has been appreciated for a long time, 
their development has been slow, due to 
the false impression that their cost is 
prohibitive, or sheer ignorance of what 
constitutes a track. 

“As a matter of fact, tracks scientifi- 
cally constructed and maintained cost 
about 50 percent less than poor track in 
labor and materials, saying nothing of 
the saving in operating costs and in- 
creased production per producer. 

“It is also a mistaken idea that you 
can develop good track by employing 
high-class materials only. 

“Materials, no matter how well de- 
signed or of what quality, will not give 
you the maximum results unless properly 
installed and maintained. 

“Mine practices, generally, for doing 
track work is not done in accordance 
with any specified program or standards, 
and is usually left to the sectional fore- 
man, unskilled in this class of work, with 
his time occupied with production and 
mining problems, who in turn leaves the 
track repairs to the track layer, who 
spends his entire time cobbling and 
patching up breaks in the road, that has 
already caused delays, and at the end of 
the day’s work no real reconditioning has 
been accomplished, with the result that 

your tracks are in no better 

operating condition tomorrow 
than they were today, whereas 
with tracks properly maintained, 
the causes of the derailments are 
anticipated, taken 
| care of and delays 
avoided. 
“The groundwork 
for economical and 


Fig. 1, Mr. Hohn’s Paper 


STANDARD ROADBEP AND BALLAST SECTION 
IN PITCHED VEINS 


FOR MAIN AND SECONDARY HAULAGES 
Note:- Fill im to dotted line on mule haulages 
Fig. 2, Mr. Hohn’s Paper 
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lie in their construction. The usage, 
class of traffic, and service life must be 
predetermined before the character of 
construction can be determined. 

“It is just as essential to prepare a 
roadbed with adequate drainage, maxi- 
mum curvature’ and grades for mine 
tracks as it is for railroad tracks, and 
similar in design as shown by Figures 
1 and 2, which I have found to be ap- 
plicable to most mining conditions. 

“Track construction properly is funda- 
mentally the same in all cases, varying 
only in class of material. 

“The selection of the rails are made in 
accordance with their usage and service 
life. Mine rails fail from the corrosion 
of the base or abuse, instead of ball wear, 
while all light section rails in common 
use are of the A. S. C. E. type, designed 
for ball wear and stiffness. In the 
heavier rails the A. R. A. type B sec- 
tion make an ideal mine rail with a thick, 
heavy flange to resist corrosion. 

“A new section suitable for mine work 
should be designed with the stiffness, 
height of fishing space, and width of 
flange conforming to the A. S. C. E. 
section with added thickness to flange to 
combat corrosion. 

“Mine rails should be manufactured 
within prescribed limits of chemical com- 
position and finished with smooth heads, 
straight in line and surface, without 
twists, waves, or kinks; sawed square at 
the ends, and all burrs carefully re- 
moved; drilled with circular holes not 
varying over 1/32-inch in diameter, and 
length of rails not to vary over %-inch 
from specified lengths. 

“Rail joints can not be passed by 
lightly, as they bridge the weak part of 
the rail, and the efficiency of your rail 
is no more than that of the joint. Angle- 
bar joints should be used whenever pos- 
sible,* smoothly rolled to conform to 
specified dimensions and accurately fit 
the rails for which they are intended. 

“Keeping the rail joint tight is too 
often neglected, and impossible without 
suitable bolts. 

“Bolts with the Harvey-grip thread 
and recess nuts fitted tight enough so as 
not to allow over three full turns by 
hand will take care of your bolt require- 
ments and keep joint maintenance at a 
minimum with maximum service. 

“The track spike, although not given 
much attention, has its functions to per- 
form the same as the other track materi- 
als, and should be well manufactured, 
with sharp chisel point that when driven 
in the ties it cuts the fiber of the wood, 
giving it a firm grip. 

“The size of svikes to use is dependent 
upon the size of rails and ties. 

“For 25-pound rail and lighter with 
4-inch ties, spikes 7/16-inch by 3-inch 
are most suitable; for 25-pound and 35- 
pound rails with 5-inch ‘ties I would 
recommend a 7/16-inch by 4-inch spike; 
and for heavier rails and 6-inch ties the 
%-inch by 41-in spike should be used. 

“The mine-tie question is becoming 
more serious each year, due to the 
scarcity of tie timber; and they are being 
manufactured from all kinds of woods, 
so small that they are nothing more than 
peles with two sides slightly flattened, 
and have a service life of one to one and 
one-half years. 

“This class of tie, though cheap in 
initial cost, is very expensive when you 
censider cost of installation and the serv- 
ice you get out of them, giving you a 
higher comparative cost than a No. 1 
standard railroad tie. 
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Fig. 3, Mr. Hohn’s Paper 


“An economical mine tie must be larg: 
enough and manufactured from white, 
burr, or rock oak, chestnut, black or 
honey locust, pitch pine, or equal timber 
that will resist decay and last at least 
six years. 

“Ties of dimensions 6 by 7 inches, sur- 
faced four sides, or pole ties 6 inches 
in thickness with 5-inch face top and 
bottom surfaced two sides and long 
enough to extend 15 inches beyond the 
gauge line of rails will meet your tie 
requirement. 

“Treated ties are both economical and 
suitable for mine work. 

“Steel ties have their place in the mine 
tracks, but are not adapted to general 
use. 

“Seasoning and barking mine ties are 
not given any consideration in mine 
work, both of which are necessary if the 
full value of the tie is to be realized. 

“The practice of ballasting track with 
mine refuse in which the ties are blocked 
up loosely, sometimes covered with boiler 
ashes to provide easy walking, certainly 
will not stay in position, and offers little 
resistance to the load it must carry. 


“In properly ballasted track, ties must 
be bedded to a uniform surface and line, 
with materials suitable for that purpose, 
in accordance to a standard ballast sec- 
tion designed to properly support the tie 
and with sufficient shoulder to keep track 
in alignment. (See Figures 1 and 2.) 

“Crushed stone and hard-coal boiler 
ashes make excellent ballasting materials. 

“Turnouts, no matter how well con- 
structed, wiH offer some impediment to 
car movement, and with the common 
practice now employed a large percent- 
age of the transportation detentions can 
be attributed to derailments over poorly 
designed, constructed, and maintained 
turnouts. 

“The question of designing turnouts 
with suitable materials to meet the trans- 
portation requirement efficiently has been 
developed by the Subcommittee on Stand- 
ardization of Inside Tracks, copies of 
which are now at your disposal. 

“The benefits of well-designed switches, 
frogs, and turnouts are not only derived 
in efficient movement of cars but in the 
wear and tear to your rolling equipment 
as well. 


|| 
| 
| 
} 
| 
| 
) 
| 
| 


July, 1926 


SWITCH COMPLETE 


SOE 
SECTION AT 


4 


10°-0°* SWITCH COMPLETE 


Fig. 4, Mr. Hohn’s Paper 


“Some five years ago I standardized 
in the neighborhood of 5,000 turnouts, 
with switches designed according to Fig- 
ures 3 and 4, and cast-steel flange bear- 
ing Graham flanged frogs, Figure 5, for 
less cost than the makeshift types of 
switches and riveted plate frogs. 

“This material is still in operation, and 
from recent inspection shows that only 
about 50 percent of their average life is 
exhausted, while the average service life 
of the makeshift switches and riveted 
plate frogs were only one and one-half 
years. 

“New tracks should be laid on a ‘pre- 
pared roadbed to line, with ties uniformly 
spaced and of size as specified for class 
of track under construction; rails heavier 
than 25 pounds to be laid with suspended 
joints, fully plated, bolted, spiked, bal- 
lasted and surfaced to a uniform grade, 
free from sags or humps and in cross 
level, with ballast uniformly tamped 
under the ties from end of ties to 10 
inches inside the gauge line. The center 
of the ties should not be tamped to avoid 
center bound track. 

“No elevation is required in outer rails 
on curves for operating speeds, but 
should be elevated not over one-half-inch 
above the inside rail on curves to avoid a 
reversal in cross level. 

“Allowances for expansion on inside 
tracks is not necessary, and rails should 
be laid tight. 

“All ties should be fully spiked with 
spikes driven vertically, flush to the rail, 
and spread as far apart as ties will 
permit, keeping inside spikes opposite to 
hold the ties firmly in position. In 
double track the outside spikes should be 


spaced ahead of the inside spikes in the 
direction of traffic. 

“All joints should be fully bolted, care 
being taken not to stretch the bolts be- 
yond their elastic limits, and must be 
retightened and set up after track has 
been in service a week or 10 days, or 
oftener if conditions require it. 

“To keep track in a safe operating 
condition they must be uniformly main- 
tained in accordance with a definite pro- 
gram with skilled trackmen, properly 
supervised. 

“The track forces must be properly 
tooled in amount and kind to do the 
work economically in a workmanship 
like manner. 

“Maintenance subdivides itself into 
the following classes of work: 

“Care of roadbed; gauging; tightening 
bolts; lining and surfacing; renewing 
ties; relaying rails; ballasting; renewing 
turnouts; repairing switches; taking up 
track; distributing materials; care of 
materials; and bonding. 

“The road bed should be kept clean, 
free from obstructions and _ refuse, 
spilled coal picked up, ditches clean and 
snow and ice removed as soon as the 
accumulation threatens to interfere with 
traffic on outside haulages. It is im- 
portant to keep the rail dry and clean. 
I have found conditions when sand was 
used to overcome a condition, created 
by the excessive use of sand which had 
been allowed to accumulate and form 
mud. Mud bound tracks in the mines 
are inexcusable, and a glaring sign of 
inefficiency. 

“Gauging is important to keep the 


THE MINING CONGRESS JOURNAL 515 


rails in the proper position with uni- 
form bearing on the ties to avoid spread 
track and damage to rails. Gauging 
should be done when general track re- 
pairs are made to maintain good line 
and surface. 

“The practice of pulling a rail in po- 
sition with guage equipped with a hook 
on one end and ring on the other should 
never be allowed. The cause of rail 
spreading is due to flange cut and rail 
canting out. The spikes should be pulled 
and ties adzed down to provide a new 
bearing for the rail. If you cannot hold 
your track to gauge you should apply 
tie plates to engage additional bearing 
surface on the tie. 

“Tightening bolts must be given spe- 
cial attention. The joints are the weak- 
est part of the track, and in considera- 
tion of the entire subject of track work 
the maintenance of track joints are most 
important to preserve the line, surface 
and protect the ends of the rail from 
batter and surface bending. 

“No efficiency in transportation can 
be had, irrespective of the rest of the 
track condition if joints are neglected, 
for bad joints contribute to derailments, 
damage to rolling equipment and rails, 
spillage of coal, bad line and bad sur- 
face. 

“Bolts will not stay tight when first 
applied and must be retightened and 
set up before they will hold. 

“Line and surface are very impor- 
tant track requirements and one cannot 
be maintained without the other. Par- 
ticular attention must be given to sur- 
facing joints, keeping track in cross 
level, and free from kinks, waves, sags 
or humps. 

“Before rail is relaid the track must 
be in good line and surface and ties 
adzed to give rail a uniform bearing 
with sufficient roll to cause wheels to 
run on outer third of head, so as not 
to damage the new rail. 

“To preserve the new rail, all track 
relaid should be ballasted, ties spaced 
or renewed, lined and surfaced to es- 
tablish line and grade, ballast dressed, 
refuse cleaned up and put out of sight 
and reclaimed materials sorted, classi- 
fied for future use, and piled in a con- 
venient point for distribution. 

“In renewing ties the old tie should 
be dug up without disturbing ballast 
under them or jacking up the track, laid 
with top of tie up, well tamped, uni- 
formly spaced, ballast dressed off, track 
gauged, lined, surfaced, bolts tightened, 
fully spiked and dressed under the rail 
when necessary. 

“In mine work it is often more eco- 
nomical to renew ties out of face, re- 
claiming all serviceable ties and relay- 
ing in tracks having the same service 
ife. 

“Ballasting should be done in con- 
nection with relaying new rails. All 
ballast worn out and unfit for future 
use to be removed, with mud and other 
refuse to such a depth above or below 
the ties to permit of the application of 
the standard depth of ballast to bring 
the track up to specified grade, well 
tamped into place, by shovels, bars or 
air tampers, keeping surface of rail uni- 
form. 

“After track has been operated a 
short time a resurfacing will be neces- 
sary and all slight raises tamped with 
bars or air tampers. 

“In connection with relaying rail all 
turnouts should be renewed and laid 
with the same weight of material. The 
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reclaimed material to be sorted and 
classified and used for repairs, with a 
general overhauling once a year, renew- 
ing in part or in whole materials that 
are worn out, and make adjustment 
from time to time to insure the free 
movement of the cars at all times with- 
out interruption. 

“When tracks have no future use the 
materials should be taken up, starting 
at one end and taking track up as a 
whole, classify the reclaimed materials 
and store them at such points as are 
convenient for use or distribution—send- 
ing scrap and old ties to the outside for 
disposition. 

“Materials for new work should be 
delivered on the job at such times as 
needed, and maintenance materials to 
specified points provided for that pur- 
pose and convenient to the work, the 
requirement anticipated and stock re- 
plenished at regular intervals, piled 
neatly and all small materials stored in 
the tool house, or boxed in the original 
containers. 

“All tracks operated with electric lo- 
comotives requiring a return track cir- 
cuit must be bonded. If the protected 
bond is used, bonding to be done as track 
is being laid before joints are applied 
to avoid taking joint off, damaging the 
bolts and extra cost. 

“Punching rails at the mills is inad- 
visable for terminal bond. The surface 
of the hole rusts, besides being irregu- 
lar, and before bonds can be applied 
must be reamed out. It costs no more 
to drill the holes on the ground and in- 
sure good contact. 

“The organization of labor and mate- 
rial to carry out track work as outlined 
can be readily determined if a track 
map is developed showing existing roads, 
weights of rails, power, amount and 
flow of cars per start by years and min- 
ing forecast by years in cars per start 
for at least five years in advance or 
even to the exhaustion of the property. 


“Maintenance requirements are de- 
termined by periodical inspections. 
“With the above information the 


amount of work to be done is readily 
determined, from which the material 
and labor requirement can be calculated 
and scheduled. 

“For the different classes of work I 
have found the following man hours suf- 
ficient if properly supervised, to main- 
tain and construct mine track in first 
class operating condition economically: 

MAINTENANCE PER YEAR 

Lining and surfacing, 720 hours per mile of 
track per year. 

Repairing switches, 40 hours each per year. 


Renewing cross ties, three-fourth hour each per 
year. 

Renewing switch ties, 40 hours per M. B. M. 

Relaying rails, 1,200 hours per mile of track. 

Spacing ties and surfacing new rail, 1,000 hours 


per mile of track. 
If reballasted, 2,000 hours per mile is required. 
Cleaning ditches, 300 hours per mile of track. 
Distributing materials, 100 hours per mile of 
track. 
Renewing turnouts: 
No. 2 and 3, 16 hours each. 
No. 4, 32 hours each. 
No. 6, 40 hours each. 


Taking up track, 300 hours per mile of track. 
CONSTRUCTION 
“It requires 3,000 man-hours to build 
a mile of new track complete, including 
ballasting, with additional allowances as 
follows: 


No. 2 and 3 turnouts, 16 hours each. 

No. 4 turnouts, 32 hours each. 

No. 6 turnouts, 40 hours each. 

Distributing materials, 300 hours per track mile. 
Cleaning up tracks, 300 hours per track mile. 
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Fig. 5, Mr. Hohn’s Paper.—F lange 
Bearing—Graham Flanged Frog 


“For normal maintenance you can de- 
termine your maintenance forces by the 
following equivalent man-hours per mile 
of track: 


Main haulage roads, 1.5 miles per man per 8- 
hour day. 

Secondary haulages equal 114, miles of main 
haulage roads. 

Twenty switches on main haulage roads equal 1 
mile of track. 

Twenty-five switches on counter haulage roads 
equal 1 mile of track. 

“T have only endeavored to give you 
briefly the fundamental principles of 
efficient and economical track construc- 
tion and maintenance, designed propor- 
tionately equal to the better classes of 
rolling equipment now coming into com 
mon use that will insure the free and 
uninterrupted movement of the cars at 
the least possible cost.” 


Discussion: 
Mr. TAYLOR, Franklin Co. Coal Co.: 


“T believe I heard a statement of aver- 
age life of a tie as being one and one-half 
years. Is that correct? I am referring 
to 5 by 8 ties.” 


Mr. HOHN: 


“I was referring to 11-inch ties in 
thitkness. You ought to get six to seven 
years out of 5 by 8 ties.” 

Mr. TAYLOR: 

“You mention about six years, and | 
wish to ask you if you are able to give 
any figures in connection with treating 
ties, differences in life, and costs.” 

Mr. HouHN: 

“TI do not believe there are any definit« 
figures on treating ties. In treating ties 
you should consider your entire equip- 
ment. In many mines you have many 
derailments. Your ties burn out rather 
than decay. You would make nothing by 
a treated tie. You have also to consider 
the economy.” 


Mr. TAYLOR: 
“Our conditions give us a lot of drv 


rot. We don’t average over 10 months tw 
a tie.” 
Mr. CuLP: 


“The A. R. A. sent out questionnaires 
to the railroads some years ago, and their 
tie committee and that on wood preser- 
vation have shown the life of a treated 
red-oak tie, properly treated and plated, 
to be 15 to 20 years. One untreated aver- 
ages 3.7 years. White oak last almost 
twice as long.” 


Mr. TAYLOR: 


“Are those sawed and _ pressure 
treated?” 

Mr. CULP: 

“They are treated with 10 pounds 
creosote oil. They are sawed. The 


white-oak ties do not take treatment so 
well.” 


Mr. JOHNSON: 


“It was said that steel ties were not 
adaptable for general use. There are 


several large coal companies that have 
started to use steel ties on the main haul- 
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age ways. The Consolidation Coal Co. 
“ould give something on that. They have 
installed steel ties with concrete in the 
main haulage ways.” 

Mr. Hay: 

“We have installed a number of heavy 
steel ties of 60-pound steel in the main 
haulage ways, and in addition to that 
there is standard ties and switches. All 
of the switches and ties are concreted in. 
This is practically new. They have not 
been in for very long, but we have found 
in some of our mines where we have used 
wooden ties very extensively that this 
same steel tie can be used to great ad- 
vantage for replacement. These ties can 
be spaced in wherever the crack has been 
found to spread and caused derailments 
and the tie can be put in very readily 
and give good service. We have been 
going into the steel-tie nroposition very 
extensively on heavy steel.” 


Mr. JOHNSON: 


“Would you consider it advisable to 
concrete all your ties for main haulage?” 


Mr. HAy: 
“T should think so.” 


Mr. JOHNSON: 

“T have in mind a copper company in 
Michigan that installed a roadbed simi- 
lar to that, and they expect it to last 50 
to 75 years.” 


Mr. Hay: 


“T should think a steel tie concreted in 
would make a very good roadway. You 
have, of course, your equipment to be 
considered as well. Sometimes I feel that 
in mine equipment it might be well to 
have a little vibration to your track, 
rather than have it too solid. It all de- 
pends, however, on the equipment you are 
using. It might be inadvisable to con- 
crete your tracks too solidly; I am not 
familiar with this entirely, because our 
work is new in this line. We have not 
gone into concreting any more than for 
switches.” 


Mr. HOHN: 
“What class of ties are you using?” 
Mr. Hay: 


“Channel tie spread about 4 by 5-in. 
face. Not I-beam. We hold our track 
in line without concrete. We are using 
rock ballast for surface. On the replace- 
ment work it seems to work very satis- 
factorily. Where we have any grades 
where it might interfere with the trans- 
portation of coal we put in braces. Ordi- 
narily it holds very well.” 


Mr. HOHN: 


“My experience with steel ties is that 
the center will bend.” 


Mr. ENZIAN: 


“Mr. Hohn, in your studies have you 
come to the conclusion as to the weight 
rail for certain equipment, say for 13 to 
35 ton locomotives?” 


Mr. HOHN: 


“There are so many different things to 
be considered that it is hard to stand- 
ardize. It would depend upon the type 
of ballast and drainage conditions. 
Where you have locomotives up to 15 
tons, I would recommend 60-pound rail 
for all main haulage and 40-pound on 
cross entries and 60-pound to 80-pound 
on slopes.” 


Mr. JOHNSON: 


“What is the proper width for gauge 
on curves?” 
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HALF BOTTOM VIEW 
Fig. 2, Mr. Watt’s Paper.—Showing side and two end elevations and plan view of composite car with lift gate end construc- 
tion and flexible roller bearings in wheels 


Mr. CULP: 

“You find the length of the wheel base 
is short and you have a differential of 
% to %-inch, and that will take care of 
the necessary play. Some companies do 
have a schedule of widths of gauges, and 
on some curves if your track would 
spread you would have no track. It is 
not necessary to spread the track at 
curves.” 


SELECTING A MINE CAR DESIGN 
CLARENCE E.WATTS, Mechanical 
Engineer, Berwind-White Coal Co.: 

“The keen competition prevailing in 
present-day coal production necessitates 
the most careful and thorough investi- 
gation by the officials guiding the des- 
tinies of such enterprises into all the 
different apparatus and equipment used 
in this industry, in order to obtain and 
maintain that high plane of efficiency 
in the operation of its plants necessary 
to its successful economic existence. 


“The constant efforts of numberless 
minds concentrated over a long period 
of time upon the development of coal 
mining apparatus and equipment as a 
whole is steadily advancing the meth- 
ods of coal production from a crude and 
inefficient process to a_ scientific and 
highly efficient industry, and still the 
onward march of such improvements 
continues with ever new and wonderfully 
better results. 

“There has been a steady improve- 
ment in this subject since the earliest 
days of which there is any authentic 
history of coal mining (about 1676 in 
England and Scotland), when baskets 
carried upon the backs of men served 
as a medium of transporting the coal 
from the mines. Later than this date, 
wheelbarrows replaced the basket 
method of transportation, down to the 
year 1842, when tubs having cradle 
rockets on their bottoms were dragged 
over plank roads by boys and women 
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Fig. 1, Mr. Watt’s Paper.—Showing swing gate end construction and latching 
mechanism—wooden car 
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constituted the then best known devices 
of conveyance. 

“But with the onward march of indus- 
trial activities, soon after this date came 
the metal rail, upon which small wagons 
having four wheels and hauled by ani- 
mal power superseded and greatly im- 
proved all previous methods for trans- 
porting the constantly increasing volume 
of coal tonnage in England and also in 
other countries, this latter equipment 
proves to have been the forerunner of 
the present day coal mine car used so 
extensively in practically all mines in 
all countries. 

“The steady and rapid growth of pur- 
chased electrical power has drawn at- 
tention to the many sources of savings 
that can be realized through the use 
of refined and highly efficient mechani- 
cal apparatus and the item of trans- 
portation represents one of the major 
uses for which electrical energy is used 
in connection with coal production. 
Consider the great improvement which 
a mule drawn coal car on metal rails 
represents in comparison to the ancient 
method of basket transportation, espe- 
cially if the distance be great, and of 
the relative size of the units involved 
in each system, also the volume of 
work accomplished by each in a given 
period of time. Then think of the mod- 
ern electric haulage system and the 
volume of work which it can accom- 
plish in a given time as compared to 
the best mule haulage system known. 
Electric haulage not only is more ef- 
ficient than any other known system 
which has been used, but it permits of 
transportation over distances impossible 
of attainment by any of the previously 
mentioned methods. 

“Is there any reason to believe or 
accept this most superior electric haul- 
age system of the present day as having 
reached its maximum of perfection, and 
to neglect the further search and effort 
to project the science of coal transporta- 
tion still further up the ladder towards 
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the goal of more complete and perfect 
efficiency ? 

“Owing to the almost infinite num- 
ber of varying conditions encountered 
in mining, cars necessarily vary greatly 
in detail and construction. Therefore 
in facing the problem of equipping a 
mine with cars, the following factors 
are among those requiring considera- 
tion: 

“(a) Height and quality of coal seam; 
(b) kind and use of coal; (c) physical 
characteristics of top and bottom; (d) 
system and method of payment for min- 
ing and loading; (e) system, distance 
and speed of car distribution, gathering 
and haulage; (f) dimensions of shaft, 
width of track gauge, weight of rail; 
(g) type of dumping equipment at 
tipple; (h) old cars to be retained in 
service; (i) standards of shop practice 
and standard obtainable material for 
construction and repairs. 

“The cleverness in coordinating the 
above factors in the design of a mine 
car possessing maximum capacity, con- 
venience of loading and dumping, abil- 
ity to stay on the track, minimum fric- 
tion, yardage and maintenance costs will 
be reflected directly in the economic 
functioning of the property as a whole, 
because a car constitutes a tool used 
and handled by the many different work- 
men both in and outside the mines to 
serve an imperative purpose in coal 
production; for the operator by which 
the latter aims to show a creditable ac- 
counting for capital invested and by 
which the workman should apply his 
time and labor to the greatest advantage 
to himself. 

“To date little or nothing in the way 
of standardization is in evidence, al- 
though some corporations have found 
reasons to adopt a standard car for all 
its mines, and this may be considered as 
an argument in favor of a standard car 
for at least some localities, for instance 
where a large number of closely located 
mines are operating in the same seam. 

“The three general kinds of cars are 
those built entirely of wood except for 
the steel straps and bands about its body; 
those built entirely of steel; and those 
built of wood and steel combined. The 
latter are known as ‘composite cars.’ 
Either kind may be designed with plain 
or roller bearings in wheels or journal 
boxings, tight or loose axles, swing, lift 
or tight end gates, and with spring or 
solid draft gear in light, medium or heavy 
styles, to be hand or mechanically loaded 
and fed to self-dumping cages, ‘cross- 
over’ or rotary dumping machinery. 

“The advantages of wooden cars are: 
Cheap first cost, flexibility of body and 
ease of repairs by unskilled labor. 

“Steel cars: Considered superior to 
wooden cars and (1) same outside di- 
mensions as wooden car; has 10 to 20 
percent greater coal capacity, therefore 
in low seams its height may be reduced 
several inches less than a wood car of 
same capacity requiring less man power 
in loading and dumping a given tonnage; 
(2) its stiffness prevents drooping ends; 
(3) it can be built tighter, thus avoid- 
ing loss of fine coal in transit; (4) its 
construction of drop of press forgings 
make for standard car parts and efficient 
shop practice, will withstand shocks that 
would demolish a wooden car. But it 
costs 40 percent more to build, its steel 
plates corrode quite rapidly, it requires 
more highly skilled labor for repairing, 
and cost of maintenance is greater than 
wooden cars. The side plates may be 
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Fig. 3, Mr. Watt’s Paper.—Standard composite mine car 


bent all in one piece or in_ sections 
fastened together by bolts or rivets, the 
use of bolts facilitating detachment and 
repairs. 

Composite cars: The use of steel bot- 
toms in some instances seem objection- 
able, owing to rapid corrosion, the bot- 
toms always retaining a packed deposit 
of damp coal siftings in corners, which 
causes much more rapid deterioration 
than occurs in the side sheets which are 
not subject to this packed damp coal de- 
posit. In place of steel, therefore, wood 
may be used. Such a construction costs 
less and is somewhat more flexible than 
the all-steel car, but costs 25 to 30 per- 
cent more than the wooden car and is 
usually less expensive to keep in repair 
than either the all steel or all wood con- 
struction. 


SIZE OF MINE CARS 

“A car of sufficient size to permit one 
full day’s work for two men in loading 
would be ideal. The American car 
greatly exceeds in size those used in Eng- 
land or continental Europe. on account 
of thickness of coal seams, the European 
car containing from 800 to 1,400 pounds, 
while the American car in the anthracite 
and in many bituminous fields contains as 
much as 8,000 or 10,000 pounds of coal. 

“The thickness of the seam limits the 
car height, the usual practice ranging 
between a 52-inch maximum to as low as 
one-half this amount. The width of entry 
(dependent upon physical conditions of 
tcp and bottom) limits its width, while 
the allowable wheel base governs its 
length. Given a low seam with good top, 
a car of great breadth may be used; but 
here again comes a difficulty in construc- 
tion; that is, making the sides strong 
with great overhang over wheels. In- 
creasing the gauge decreases this diffi- 
culty, but at an increased cost of track 
construction. 

“Greater length of car may be obtained 
by increasing the wheel base beyond the 
regular 28-inch to 32-inch limits, but here 
again the difficulty of replacing derailed 
ears and the large radii necessary to pro- 
vide smooth movement between tangents 
is experienced. 

“While conditions will be such that 
there is little choice in the height of a 
car in low seams, the question may be 
asked, What is the desirable height of a 
car in a thick seam? 

“In obtaining an answer to this ques- 
tion the muscular energy of men is an 
item to be considered, as well as the 
nature of his surroundings, size of tools, 
etc. 

“Dr. F. W. Taylor’s experiments indi- 
cate that a man can exert 28,000 ft. Ibs. 


of work per hour by constant action at 
average intensity. Applying this energy 
to the loading of coal into two cars hav- 
ing height of 52 and 32 inches, respec- 
tively, above the rails, and allowing addi- 
tional 6 inches for clearance, the number 
of pounds of coal shoveled in an hour 


28,000 
would be( 4.833 


pounds into the high car, and ( a ft. ) 


equals 8,841 pounds into the low car. 

“The meaning of this is that with the 
low car the average man can, with the 
same muscular effort, load 3,048 more 
pounds per hour into the low car than 
he can into the high car. This difference 
represents a theoretical disadvantage to 
both mine owner and coal loader in usmg 
the higher car. The fact that the figures 
mentioned may never be reached in actual 
practice does not, however, alter the ad- 
vantages of the lower car. Further, 
there is less breakage of coal and equi- 
librium is more stable as the center of 
gravity is lowered. 

“The capacity of a given car height is 
determined only by dimensioning its 
length and breadth. Assuming the in- 
side length of car body as 10 ft. 6 in, 
which would appear a desirable maxi- 
mum owing to the throw of the coal in 
loading, the wheel base then would neces- 
sarily need to be increased over the past 
prevailing dimensions of 28 to 32 inches 
to as much as 42-inch maximum. But 
with such a length of wheel base easy 
curves and good track and truck design 
are necessary to procure smooth running 
and to avoid derailments. The maximum 
breadth of such a car would, with favor- 
able mine conditions, be around 6 feet 
6 inches, and the overhang of sides with 
a 48-inch track gauge, therefore, would 
be 16 inches; so that a car having a body 
box 10 feet 6 inches long by 6 feet 6 inches 
wide inside .and a height of 32 inches 
above rail would have a content of ap- 
proximately 100 cubic feet, equivalent to 
21% gross tons coal level full, or 3% gross 
tons with average topping. 

“The question of whether a small or 
large car of light, medium, or heavy con- 
struction is best adapted to any given 
set of conditions must be determined by 
the consideration of the many different 
items involved in each particular case. 
In a large, heavily constructed car one 
has to consider excessive weight, losses 
due to derailment, and man handling car 
at face; the necessity of heavy track 
equipment, high initial cost, etc. On the 
other hand. large cars usually have su- 
perior trucks, and more care is given to 
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Fig. 4, Mr. Watts’ Paper.—Type of roller 
bearing wheel—flexible roller bearing 


track maintenance and avoidance of con- 
ditions which cause derailments. The 
present-day practice largely eliminates 
the necessity of men handling cars at 
face, this now being accomplished by me- 
chanical or animal power, and this higher 
initial cost may be more than offset 
through increased daily tonnage. Un- 
questionably as far as many of the de- 
tails connected with the transportation of 
the car from tipple to working face and 
return, the advantage lies with the large 
ear, and a survey of the field indicates 
that present-day practice trends toward 
ear capacities of limits between 3 to 5 
gross tons coal capacity. 


WEIGHT 


It is plainly true that the car having 
the greatest ratio of weight of coal car- 
ried (live load) to the weight of car 
(dead load) is, other things being equal, 
the most economical from the standpoint 
of transportation and manipulation. The 
natural impression would be that large 
cars show a more favorable ratio in this 
respect than small ones, but this is not 
always borne out in practice, as testified 
by the following figures, which are an 
average covering light, medium, and 
heavy car designs taken from bulletins 
of the Illinois Coal Mining Investigation: 


Ratio 


Weight Capacity, coal to 
Kind of car lbs. coal weight car 
Light (wood)..... 1,400 8,000 2.143 to 1 
Medium (steel). 2,665 4,800 1.80 tol 
Heavy (steel)..... 3,700 8,000 2.16 tol 


“The reason why the heavier car shows 
no advantage is due to steel in place of 
wood construction, heavier trucks and 
draft gear. 

“Cars with end gates are necessary 
where self-dumping cages and cross-over 
dumps are used: The lift gate is rapidly 
superseding the older or swing gate de- 
sign, but cars having lift-end gates, un- 
less specially reinforced, are inclined to 
spread open at the gate end, inviting con- 
siderable leakage of fine coal and conse- 
quent dust on haulage ways; also greater 
liability to wreckage and consequent 
breakage of coal. 

“Tight end or solid body cars eliminate 
the objectionable features of the lift gate 
end design, but they require rotary 


dumps; such arrangements usually re- 
sult in better economy than can be ob- 
tained by gate-end car and cross-over 
dumping equipment, and seem to be 
gradually gaining favor in American 
mining practice. 

“Drop-bottom cars having chain wind 
or automatic closing doors on bottom 
have the advantage of increased capacity 
and very rapid and cheap dumping 
mechanism at tipple, but this design is 
subject to considerable coal leakage, 
wrecks and high cost of maintenance, 
especially in rapid haulage systems. 

“Draw bars having automatic couplers 
with spring draw heads which permit the 
rapid handling of trains, absorption of 
shock, with consequent smooth operation 
and lessened car repairs, are features 
well worth incorporating in the design 
of large capacity cars. 

“Brakes are of many different styles, 
but nearly all seem to have too many 
joints and pins, resulting in much lost 
motion, lack of effectiveness, and conse- 
quent high cost of maintenance; also 
most of them in use today have a natural 
tendency to drag slightly on the wheels 
when in ‘off’ position. This dragging is 
a decidedly objectionable feature when 
the matter of train resistance and what 
it means to haulage costs is considered, 
and in many instances cancels a large 
percentage of the advantages sought 
through the use of low-friction truck 
bearings. 

“Trucks. Aside from the matter of 
designing a car body to serve any par- 
ticular set of mining conditions with the 
highest economy, the truck, whose pur- 
pose it is to permit ease and efficiency in 
transporting immense tonnages. over 
fairly great distances, whose functioning 
materially affects the cost of coal, whose 
design embraces axles of different’ sizes 
and kinds of steel, wheels of different 
weights, diameters and shapes, bearings 
of different designs located either in the 
wheels, on the axles, or both, mounting 
of the car body on the truck, and the 
attachment of brake mechanism, the en- 
tire assembled unit represent the item 
of train resistance, which is a matter 
heretofore much neglected, offers a most 
interesting field for profitable research 
and seems to have escaped to date a 
satisfactory solution. 

“A revolution, or at least a great ad- 
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Fig. 5, Mr. Watts’ Paper.—T ype of roller bear- 
ing wheel 


vancement, in many electric haulage sys- 
tems in coal mines are the potential pos- 
sibilities contained in this matter of truck 
design. It is expected that within the 
near future research on this subject will 
bring about further valuable improve- 
ments in the science of mine-car design.” 
Discussion: 

W. D. HOCKENSMITH: 


“The mine car manufactures have 
been trying to do just what we want 
them to do. We should begin at the rail 
and go up. The question of wheels 
some of you are familiar with. It is a 
serious thing how large a wheel should 
be used on a mine car. It has been 
checked up in the Bureau of Mines and 
found that a 14-inch is ideal. 

“The friction of a mine car wheel is 
divided into three different parts—the 
actual rolling friction, the flange fric- 
tion and the bearing friction. We used 
to use large wheels years ago because 
we had bad roads. We are using small 
wheels now because we have good roads. 
Now we can use them because we have 
small rails. 

“Derailments happen in coal mines. 
They are what bring up the question of 
brakes on mine cars. In the Pittsburgh 
district where grades must be considered 
this is a big question. Depending on a 
brake, in the dark, that doesn’t work, 
is a serious thing. We have been watch- 
ing the brake situation and found that 
any brake part of a car that is below 
the line of axles is subject to damage 
and generally out of repair. Therefore 
a man does not know what he is doing 
when putting on a brake in the dark. 
We believe a four-wheel brake is ideal 
and if you use wood brake construction, 
you are going to have a good brake. 

“Now as to cars. 1 will confine 
myself to the composite car. We make 
the double flare and the mourners’ bench 
type. Those cars were all originally 
built of wood, limited very much to size. 
Since we have gone into the composite 
car, which means the bottom is wood 
as now constructed in most cars, with 
the spring draft through the center, 
with the sides and end of steel plates, 
we can build this car very much wider. 
You can go up to 20 inches overhand, 
if necessary, without affecting the 
strength of the car. Your car will carry 
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from 30 percent to 40 percent more coal 
than the old wooden car of the same 
dimension. The cost of this is about 
15 to 20 percent of the wooden car for 
the same carrying capacity. They 
weigh about the same. The steel car 
has been found after 12 years to be good 
with the exception of the sides and ends, 
which are being replaced. We built 
about 1,000 12 years ago. That is a 
long life. The cost of repairs of a 
wooden car is high. The car has to be 
rebuilt every five years. The steel cars 
are never rebuilt because at the end of 
10 to 12 years they have practically 
destroyed themselves. The cost of re- 
pairs on a steel car in comparison with 
a wooden car is in favor of the steel 
car. They do not rust on the inside. 
The shoots are kept free from moisture 
by the coal. They rust on the outside, 
but with oil and an air blast you can 
keep the cars in good condition on the 
outside. 
“Corners are a bad thing in a car. 
About 12 years ago a boiler type car was 
designed, but they could not successfully 
attach the running gear to the bottom 
and it had to be abandoned. The bottom 
buckled. That type of car was a begin- 
ning of what has now developed into 
what might be called the semi-under- 
slung car that is being used today. — A 
car you can now use for hand loading 
you can also use for mechanical loading. 
The steel car is ideal for this. I be- 
lieve any car that is designed today for 
hand loading, should have at least a 
14-inch overtop and it may be able to 
be loaded with any mechanical device. a! 
figare in a 36-inch high car a man will 
load 4,000 pounds of coal with the same 
effort as 3,000 pounds in a 42-inch car. 
That is an advantage. : 
“As to size. I feel the future is going 
to see a 10-ton car. We have an order 
now for 40 10-ton cars. I feel the time 
is coming when the longer car _ will 
be used. We design a car on a 2% 
to 1 basis. We have not learned yet 
how strong a steel car is and how 
light they may be made. We are still 
following the old design. I think the 
future will see a car carrying 2% 
times its own weight. I feel that a 
composite car with all the corners 
eliminated, that you can take care of 
with a maximum capacity and a mini- 
mum cost, will probably be the car that 
will be used in the future, and increased 
capacity seems to be the cry of the day.” 


DESPATCHING FOR LONG 
HAULAGE 


J. B. HICKS. Electrical Engr., Consoli- 
dation Coal Co.: 

“Coal mines are usually divided into 
two general groups, namely, non- 
gaseous, or open light mines; gaseous 
or closed light mines. Because of the 
difference in the two classes of mines, 
it is obvious that there must be a dif- 
ference in the systems of dispatching. 

“I shall first discuss in general a 
system for dispatching haulage in non- 
gaseous or open light mines. 

“The most efficient system of dis- 
patching, known today, is by the use of 
the telephone. For this reason, I shall 
discuss this system and recommend its 
use in non-gaseous or open light mines. 

“Disnatchine by telenhone requires a 
dispatching office located near the shaft 
bottom or tipple. In this office is a 
switch board with a sufficient number 
of lines to take care of all sidetracks 
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in the mine. There is an independent 
line from the switchboard to the phone 
at each of the side tracks, the purpose 
being to eliminate the possibility of a 
misunderstanding of orders. Any com- 
munication from one section of the mine 
to the other passes through the main 
switch board in the dispatcher’s office. 

“The lines from the dispatcher’s office 
to the different sections of the mine 
should be laid in lead sheathed and 
armored cable of a sufficient number of 
pairs to take care of the mine require- 
ments. These cables may be suspended 
from the rib or roof by means of any 
good mechanical method. Personally, I 
think it is best to bury the cables in the 
bottom, concrete them in, or pull them 
through ducts made of tile. In laying 
the cable, one must provide hand holes 
on the rib at the different face and butt 
— for the phone lines to be tapped 
off. 

“T have insulated a cable of this kind 
by laying it in a small rectangular, 
wooden trough, poured hot asphalt over 
the cable until the trough was full, and 
then nailed a cover on. This prevented 
the lead from being eaten away by elec- 
trolysis and also gave good mechanical 
protection. 

“As stated before, the cables or wires 
may be suspended from the rib or roof, 
but they are not so well protected from 
falls as if they were buried or con- 
creted in the bottom. If the bottom is 
inclined to heave, the cable should be 
placed closely against the rib of the 
entry as there is less tendency of dis- 
turbance from bottom heaving at this 
point. 

“At each phone station, I would have 
a hole cut in the rib to be used as a 
phone booth. A door could be placed 
on this booth so that anyone could talk 
without disturbance while the trips are 
passing. A spring could be attached 
to this door to hold it open when the 
phone is not being used so that anyone 
near at hand could hear the bell and 
answer a call. 

“An outline of the dispatching office 
and phone equipment to the different 
sections of the mine has been made. 
We are now ready to define the duties 
of the dispatcher and motorman in con- 
nection with the handling of the trips. 

“The dispatcher must first have abso- 
lute control of the entire haulage sys- 
tem covering the movements of all lo- 
comotives. 

“Placing the dispatcher in absolute 
control of the movements of all loco- 
motives, however, does not in any way 
relieve the mine foreman of the responsi- 
bility of assigning equipment to the sec- 
tions to which it is best adapted. All 
orders governing assignment and trans- 
fer of equipment to and from sections 
are issued to the motormen only through 
the dispatcher who gives them right of 
way to their destinations. The duties 
of the dispatcher calls for him to direct 
the movement of all locomotives to the 
best advantage. In order to do this, he 
has a sheet before him giving all loco- 
motive numbers, check numbers of mo- 
tormen and brakemen, and sections in 
which they are working. He has the 
time required for the locomotives to 
make round trips, number of men at 
work in each section and number of 
empties required to take care of all the 
loaders. 

“At the beginning of the shift, each 
motorman on the gathering locomotives 
calls the dispatcher, giving the locomo- 


July, 1926 


tive number, check number of the brake- 
man and himself and proceeds to his 
side track as ordered. When these mo- 
tormen reach their side tracks, they 
call the dispatcher to report the num- 
ber of empties there; after placing up 
the first trip of empties the motorman 
returns to the side track, calls the dis- 
patcher giving him the number of load- 
ers in the section and number of loads 
which he has placed on side track. Ar- 
riving at the side track each trip, the 
motorman on the gathering locomotive 
calls in, giving the number of loaders 
in the section and reports loads and 
empties on the side track. On successive 
trips, he reports any delays waiting for 
empties, loads or wrecks. Loaders leav- 
ing the section before cleaning up are 
reported to the dispatcher. This en- 
ables the dispatcher to send the correct 
number of empties to the different side 
tracks, thereby making it possible to dis- 
tribute the empties to the best advan- 
tage. 

“At the end of the shift, the motor- 
men on the gat!:<ring locomotives call 
the dispatcher from their side tracks 
and report loads and empties on side 
track and receive orders to go to the 
motor barn. After the locomotive is in 
its stall, the motorman calls the dis- 
patcher and reports the locomotive num- 
ber, check numoers of the brakemen and 
himself. This gives an accurate check 
on the main-line locomotives then calls 
motive and time worked by men. 

“As a general rule, the gathering loco- 
motives are started to their sections first, 
as already described. . Each motorman 
on the main-line locomotives then calls 
the dispatcher, giving locomotive num- 
ber, check numbers of brakemen and him- 
self. The dispatcher advises him of 
number of empties to be taken, side tracks 
at which they are to be placed, and where 
to get his trip of loads. As soon as he 
is coupled to the loads the motorman 
calls in for orders to come to the shaft 
bottom or tipple. When the loads are 
set off, the motorman reports to the dis- 
patcher the number of loads hauled, rea- 
sons for any delays, and receives orders. 
governing his movement and number of 
empties to be delivered to the side tracks. 
This operation is followed throughout 
the shift until the motorman is ordered 
to the motor barn. After his locomotive 
has been placed in its stall, the motor- 
man calls in, giving the locomotive num- 
ber and check numbers of the brakeman 
and himself. 

“When the number of locomotives com- 
ing to the shaft bottom or tipple is so. 
great that delays are encountered in 
waiting for locomotives to clear, a sys- 
tem of intermediate haulage becomes 
necessary. This intermediate haulage is 
dispatched similar to tha‘ of the main- 
line haulage. 

“When it becomes necessary to have a 
number of main-line locomotives travel- 
ing over single track, an automatic block 
signal system should be installed to guard 
against rear-end collisions. With no 
block-signal system in effect, under such 
conditions, it would become necessary, 
from a safety standpoint, to use a rear 
brakeman to flag against other locomo- 
tives in the event of a wreck in the trip. 

“At the end of the shift the dispatcher 
totals his record sheet, which gives a com- 
plete summary of loads and empties 
handled, delays, section in which they 
occur and the cause of same. A summary 
of this sheet is given to the mine fore- 
man, enabling him to analyze the haul- 
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age record for the shift with the purpose 
of removing causes for any delays. 

“By placing the haulage in charge of 
a dispatcher, the mine foreman is re- 
lieved of a large amount of detail. He 
can use the phone to keep in close touch 
with all operations of the mine, and at 
the same time personally supervise the 
work in different sections. 

“This system of dispatching in non- 
gaseous or open-light mines insures the 
most efficient use of all locomotives and 
mine cars, reduces delays to a minimum, 
and enables the mine foreman to use his 
time to better advantage. 

“In dispatching long haulage in 
gaseous or closed-light mines, we are con- 
fronted with an entirely different prob- 
lem. The reason for this is that the most 
efficient dispatching method, that of 
using the telephone, can not be used with 
safety, as there are no phones manufac- 
tured today which bear the United States 
Bureau of Mines approval for use in 
gaseous or closed-light mines. 

“In the gaseous or closed-light mines 
we use a motor boss instead of a dis- 
patcher. He has full charge of all haul- 
age and must keep all locomotives work- 
ing to the best advantage and see that 
mine cars are distributed properly. The 
motor boss keeps in touch with the 
gathering locomotives through the motor- 
men on the main-line locomotives, but 
visits each section as often as possible 
during the shift. He relieves the mine 
foreman of the detail of handling the 
locomotives and trips, but does not in any 
way relieve him of the responsibility of 
assigning the equipment to the sections 
to which it is best adapted. 

“The gathering locomotives are first 
sent to their sections by the motor boss, 
who gives each motorman a daily report 
card, on which he records the time of 
leaving and returning to the motor barn, 
loads pulled, empties handled, number of 
loaders, places hauled from, places 
cleaned up, places partly cleaned up, and 
delays waiting for loads, empties, or 
wrecks. At the end of the shift the 
motorman and brakeman record the time, 
put their check numbers on this card, 
sign and turn it in to the motor boss. 

“From these cards the motor boss gets 
the time worked by each motorman and 
brakeman, a complete record of the haul- 
age for the shift, and the causes of any 
delays, all of which he summarizes and 
reports to the mine foreman. 

“At each side track in the gathering- 
locomotive sections there is placed a small 
blackboard with spaces having the head- 
ings: Cuts, part cuts, clean ups, loads, 
empties, number of loaders, and locomo- 
tive number. These are filled in by the 
motorman after each trip. By looking 
at this board, the motor boss or the other 
foreman can tell how the turn is running 
in the section. 

“All motormen on gathering locomo- 
tives are instructed and warned that 
from the beginning to the end of the 
shift, ‘main-line locomotives have a)so- 
lute right of way and are not on the 
lookout for any gathering locomotives. 

“Should it become necessary at any 
time during the shift for anv cf the 
rathering locomotives to go to the motor 
barn or transfer to another section, they 
can follow the main-line locomotive out. 
If they miss connections with the main- 
line locomotive they are permitted to flag 
in by sending a brakeman ahead to pro- 
tect against collision. Any transfer of 
gathering locomotives must be accom- 
plished with a minimum delay to main- 
line locomotiv es. 


“At the end of the shift the gathering 
locomotives can safely return to the 
motor barn, as the right of way for the 
main-line locomotives has expired. 

“After the gathering locomotive is 
placed in its stall in the motor barn, the 
motorman fills out his card, turns it in 
to the motor boss, and his shift is com- 
pleted. 

“At the beginning of the shift and 
after the gathering locomotives are sent 
out, the motor boss gives each motorman 
on the main-line locomotives a card to 
fill out during the shift. This card shows 
the number of sections served, empties 
and loads per trip, number of trips and 
delays waiting for loads, empties, or 
wrecks. The motor boss then sends the 
main-line locomotives to their sections, 
with instructions as to where to leave 
the empties and from whic!) side tracks 
loads are to be picked up. The loads are 
brought in to the shaft bottom or tipple, 
set off, and the locomotive run light to 
the empty track. A blackboard is lo- 
cated near the empty track and has 
spaces showing number of sections 
served, loads, empties, the numbers of the 
locomotives, and time of arrival and de- 
parture of same. These are filled in 
after each trip by the motorman, so that 
the motor boss and foreman can tell how 
the different sections are being served, 
can check the production of these sec- 
tions, and tell the location of the locomo- 
tives. This method is followed through- 
out the shift. 

“At the end of the shift the motorman 
on the main-line locomotives place their 
locomotives in the stalls in the motor 
barn, total and sign their cards, and turn 
them in to the motor boss. The motor 
boss summarizes these cards in his report 
to the mine foreman. 

“Tf a main-line locomotive should have 
to leave the motor barn immediately after 
the end of the shift a brakeman must be 
sent ahead to flag, the same as is re- 
quired of a gathering locomotive running 
on the main-line track during the shift. 

“To prevent any motorman on a loco- 
motive from turning in a false report of 
time required to make a trip, a time study 
must be made of each section and the 
motor boss furnished with a record of the 
time required for any trip. 

“When the number of locomotives de- 
livering trips to the shaft bottom or 
tipple becomes so great that delays are 
encountered in waiting for locomotives to 
clear, it is necessary to install an inter- 
mediate haulage system between gather: 
ing locomotive and main-line locomotive 
side tracks. This intermediate haulage 
system is handled similar to that of the 
gathering locomotives. 

“When two or more main-line locomo- 
tives are operated over a single track it 
is necessary, from a safety standpoint, to 
have a rear brakeman to flag against the 
other locomotives to prevent rear-end col- 
lisions in the event of a delay in the 
forward trip. 

“At important junction points it is 
necessary to staticn flagman to align 
switches and ceive locomotives the right 
of way in and out of sections. 

“This system of dispatching haulage 
on schedule by a motor boss in gaseous 
or closed-light mines insures the safety 
and most efficient use of all locomotives 
and mine cars, reduces delays to a mini- 
mum, and enables the mine foreman to 
use his time to the best advantage. 

“Tt is obvious that the motor boss dis- 
patching system is not as efficient as the 
telephone dispatching system. This con- 
dition can only be remedied by the de- 
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velopment of a telephone which will meet 
the approval requirements of the United 
States Bureau of Mines. 

“T have now made an outline of a tele- 
phone dispatching system for use in non- 
gaseous or open-light mines and a motor 
boss dispatching system for use in 
gaseous or closed-light mines. Both of 
these systems are in general use today, 
and with the cooperation of the mine 
organization have worked safely and effi- 
ciently in dispatching for the long haul- 
age.’ 

Discussion: 


TuHos. G. FEAR, Gen. Mgr., Inland Col- 
lieries Co.: 


“I am going to tell you what we have 
done with a mine with a tonnage of 3,000 
tons a day using two 15-ton locomotives 
over main haul. Simplicity is the key- 
note of everything. We use the tele- 
phones in the mines, and this mine is a 
closed-lamp gaseous mine. We have 
quota charts for all men underground. 
When the company to which we furnish 
our coal requires a certain amount, we 
have a general meeting with mine super- 
intendent, motor bosses, and mine fore- 
man and tell them what we want. Each 
foreman is allowed two double locomo- 
tives and gathering operators, and when 
the tonnage requirement is increased we 
have to increase the number of gather- 
ing locomotives. We have never used 
more than two main-line locomotives at 
one time. The motor bosses direct the 
locomotive operators into which section 
to go in the morning. He knows where 
the loads of emptied cars are. The 
motor boss does not stay in the bottom. 
When you are working with the Jackson- 
ville agreement you can not afford this. 
Every $7.50 man on the pay roll makes 
a jump in the cost of coal. He goes to 
the different sections to see where there 
is trouble. We don’t have any guide sys- 
tem. When they come in at night the 
men report to him how many empty and 
loaded cars they have hauled. This is 
done for cost analysis. We keep a care- 
ful check on our cost of main-line loco- 
motives and storage locomotives. 

“Tn connection with the motor boss, we 
check by the block signal system. I ex- 
pect to get 2,009 a piece with each 15-ton 
locomotive. We have double tracks at 
the bottom and single track at all mine 
entries. This is quickly operated, and 
the b'ock and signal consists of on the 
outside looking toward the shaft bottom 
or working face, one red and one green 
lamp. When the locomotive enters this 
throws the red light on, and on the inside 
a green light is burning, showing the red 
light is burning outside.” 


COAL-DUST HAZARDS IN 

UNDERGROUND DUMPING 
|? MINES equipped with underground 

loading stations, where coal is dumped 
from mine cars and hoisted by skips or 
other means, the coal dust from this 
dumping and loading introduces an ex- 
plosion hazard. In response to requests 
for definite information as to the degree 
of this hazard and means being employed 
te combat it by the mining companies, en- 
gineers of the Bureau of Mines have 
made a preliminary study of a number 
of mines having this system. It was 
found that practice differed very widely 
with different mines, and that further in- 
vestigation is needed. 
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PREVENTING ACCIDENTS 


Fire Protection Underground 


(Continued from page 511) 


gases. A slight back draft from the 
fire will preclude the workers from doing 
anything unless they have been amply 
protected with smoke or gas masks. 

“It is not my intention, however, to 
discuss the many factors pertaining to 
mine fires; they have been elucidated by 
others in great length on many occasions. 
But I wish to point out what one modern 
mine is doing to prevent fires from as- 
suming serious proportions. Do not infer 
that this arrangement is the last word, 
but it is the best that we know or can 
conjure to combat this ever-present 
danger. 

“The first fire-fighting equipment on a 
large scale at Nemacolin was the tank 
car. Two of these cars were built sev- 
eral years ago. 

“This tank car, as it is commonly 
called, is a cylindrical tank with bowed 
ends, 11 feet long and 4 feet in diameter. 
It rides on two platform trucks, being 
suspended horizontally between 5-inch 
H-beams. Its overall length is 18 feet 6 
inches; height, 4 feet 6 inches; with 
truck widths of 4 feet 9 inches; yet it 
will round a 16-foot radius curve with 
ease. It holds 700 gallons of water, 
which fills it slightly over two-thirds full, 
the remaining space being occupied by 
compressed air under 100-pound pres- 
sure. 

“At one end, mounted on the truck, is 
a reel holding 200 feet of standard 2%- 
inch fire hose. This reel has a tank con- 
nection along its axis and is directly con- 
nected to the hose, so in case of fire the 
operator needs but to open his valve 
after puiling out: the hose and he has a 
stream of water under a pressure that 
bears a favorable comparison to that 
present-in most surface fire fighting. 

“As the tank will completely discharge 
the water in from three to five minutes, 
the second tank is necessary, the first 
being recharged meanwhile. With two 
cars we have 400 feet of hose, that will 
undoubtedly reach most places; certainly 
until additional lengths could be for- 
warded from the surface. Government 
approved portable air compressors are 
used throughout the mine, and these are 
used for charging the tanks after the 
water is run and its connections closed. 

“On each car is a set of hose adapters, 
which will enable the fire hose to be con- 
nected to our water lines, which are 
standard, while hose couplings are of 
underwriters thread. 

“There are always occasions when it 
may be necessary to get close to the fire, 
and in these cases a Hayward nozzle is 
used. This nozzle is capable of throwing 
four different streams simultaneously, a 
lateral spray at right angles to the nozzle 
with a radius of 35 feet; a diagonal 
lateral spray just ahead of the first 
named; another diagonal spray at the 
end; or a direct stream. 

“The nozzle has several detachable 
rings which vary the flow so that 12 
different combinations of streams may be 
obtained. It is kept in a glass box in 
the lamp house, so that it can be seen 
and its availablility known to all em- 
ployes. Its great advantage is apparent 
in that the three sheets of water will 
drive smoke ahead of the hoseman, en- 
abling him to reach the scene of the fire 
with comparative ease. 

“In addition, each working face has a 
l-inch water line in it and a 2-inch line 
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close behind, so that water for refilling 
the tanks is always available. This 
sprinkling system is under a constant 
head from a tank on the surface and is 
not less than 100 pounds at any time. 
Each working face has a sprinkling hose 
(%-inch) so that in most cases a fire 
can be extinguished without calling on 
the tanks. The main sprinkling line is a 
6-inch pipe subdividing into fours and 
twos. 

“I might say in passing that the op- 
posite end of the tank car from the reel 
can be equipped with a horizontal per- 
forated pipe and the roof and ribs 
sprayed, like the action of the street 
sprinklers. This practice was in vogue 
in our mines until rock dusting began. 
We found that one tankload will satis- 
factorily sprinkle 2,000 feet of heading. 

“There are other methods, however, 
present at Nemacolin for fire fighting 
that are applicable when water for any 
reason is impractical: 

“Each electric motor, whether it be 
trolley, cable reel, or storage battery— 
and there are 34 in all—is equipped with 
a carbon tetrachloride extinguisher. In 
each section of the mine there are several 
2%-gallon carbonated solution sulphuric 
acid extinguishers. This latter equip- 
ment has already saved us from several 
serious fires. Defective blasting caps 
igniting the explosive and thence the 
coal, a roof fall on a battery locomotive 
shorting the cells, and another on a 
trolley wire shorting on the rail and 
igniting the loose roof coal lying about, 
are samples of potential mine fires that 
these 2'%-gallon extinguishers have 
smothered. We have these distributed in 
a ratio of one to every 100 tons of pro- 
duction and find them invaluable. 

“Lastly, there are the Foamite 40-gal- 
lon tanks. These are necessary adjuncts 
to the tank cars, as we could easily have 
fires in places where no track is laid, 
such as air courses, and were we to wait 
until sufficient hose was rushed in from 
the surface before acting the blaze might 
ass'me tremendous proportions. 

“These fire-foam engines are endorsed 
by the underwriters and need little dis- 
cussion by me. They are mounted on 
wooden carriage whee!s, and the whole 
placed on small flatears built especially 
for them and for the purpose of taking 
them by rail as close as possible to the 
scene of the fire. They can then be 
pulled off the truck and taken about like 
any two-wheeled cart. 

“On each flatcar, in addition to the 
Foamite engine, are four 21'-gallon 
extinguishers like those previously de- 
scribed; a box of sand: and another con- 
taining shovels, picks, axes, saws, 
hatchets. bars, nails, and a sledge ham- 
mer. These boxes are kept locked and 
sealed, but are easily broken open if 
necessary. 

“This, then, represents our equipment, 
and we feel that it is necessarv for any 
electrically operated mine. There are 
also some 30-odd automatic reclosing sec- 
tion circuit breakers, together with 
several hundred sectional line switches 
that are helps in handling fires, but 
naturally can not be classed as fire-fight- 
ing equipment.” 


ROCK DUST MATERIAL FOR 
COAL MINES 

N its Serial No. 2606, issued May, 

1924, the Bureau of Mines gave 

“Tentative specifications for rock dust- 

ing to prevent explosions in mines.” 
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The Bureau’s specifications for material 
for rock dusting were incorporated in 
the Recommended Standard Practices of 
the American Enginering Standards 
Committee. 

Many samples of material have since 
been examined by laboratories of the 
Bureau. It has been found that lime- 
stone, dolomite and gypsum are suitable 
materials for the preparation of the 
pulverized rock dust and all samples 
tested have either shown no free silica 
or a very low percentage of free silica. 
Therefore, rock dust prepared from any 
of these should be very satisfactory pro- 
vided all the dust passes a 20-mesh 
screen and at least 50 percent passes a 
200-mesh screen. Sources of limestone 
and gypsum convenient to coal mines 
are described in Bulletin 247 issued in 
April, 1925, by the Bureau of Mines. 

With respect to shales, mill tailings, 
adobe and clays, many of the samples 
tested were found to contain above 25 
percent of free silica and are considered 
unsuited for rock dusting purposes. 
Those operators, who may contemplate 
the use of shale, clay or adobe for rock 
dusting, should have the material ex- 
amined in order to determine whether 
it is suitable. 

The material should be sampled so as 
to be representative of the deposit from 
which it is taken. If ground material 
is supplied to the laboratory, a quan- 
tity of not less than one pound should 
be sent; if the underground material is 
forwarded, at least 5 pounds should be 
sent. The Bureau makes such exami- 
nation without charge. The sample 
should be forwarded to the Pittsburgh 
Experiment Station, Bureau of Mines, 
4800 Forbes Street, Pittsburgh, Pa. 


RATE OF COMBUSTION OF 
COAL-DUST PARTICLES 


HE Bureau of Mines has recently 

completed a second series of exveri- 
ments which has for its object the 
gathering of data that will be of direct 
aid in determining the exact nature of 
the propagation of a dust explosion. 
In the first series, a method of ac- 
curately sizing the fine coal dust for 
experiment was developed by floating 
the finer particles away from the 
coarser by means of gentle air cur- 
rents. In the present series, data were 
obtained on the relative inflammabil- 
ity of the different sizes thus  ob- 
tained. The tests show that in the 
small scale apparatus used inflammabil- 
ity does not increase indefinitely as the 
particle size decreases, but approaches a 
maximum at a definite size and then 
falls off. Formerly, it had been gen- 
erally accepted that explosibility of a 
dust increases with fineness. The data 
will be applied in further experiments 
being conducted along this line. 


MINE DRAINAGE AND OIL POLLUTION OF STREAMS 


Report Of War Department To Congress Embraces Results Of Two-Year Investigation—Report 
Finds Against Federal Regulation And Suggests State Control—Recommendations Made. 


, OLLOWING its two-year investi- 
Pree of mine drainage and oil 

pollution of streams, the War 
Department in a report to Congress, 
confines its recommendations for reme- 
dial legislation to extension of the 1924 
anti-oil pollution act to the discharge of 
oil from any source into or upon coastal 
navigable waters, the Great Lakes and 
their harbors and connecting channels. 


“IT am not prepared to recommend any 
Federal legislation for the prevention 
of pollution by acid mine drainage,” says 
Gen. Harry Taylor, Chief of Engineers 
of the Army, in his report to Congress, 
through Secretary of War Davis, who 
concurs. 

Referring to coal mine drainage, the 
report says: 

“Acid mine drainage is produced by 
water percolating through the pyrites 
in the shale strata above or below the 
coal seam, or through coal which con- 
tains sulphur. In many mines the drain- 
age water flows out by gravity through 
open ditches, and the volume of drain- 
age from such mines is unknown. In 
those mines in which pumping is re- 
quired it has been found that the amount 
of the drainage water varies from 5 to 
20 tons for each ton of coal mined. It 
is estimated that there are about 7.6 
pounds of sulphuric acid in each ton of 
mine water. In addition, this mine 
drainage usually has in solution ferrous 
and ferric sulphates and other mineral 
salts. 

“Washery wastes contain fine coal or 
culm, mud, sulphur, and other chemicals 
in solution or suspension. Oxidation 
which takes place in culm piles results 
in the formation of sulphuric acid and 
ferrous sulphate. 

“Mine drainage is highly acid and is a 
source of serious pollution in some sec- 
tions of the United States. The mining 
industry has made little effort to prevent 
these acid mine waters from reaching the 
streams. A comparatively small num- 
ber of mines have installed devices by 
which the acid is neutralized by some 
alkaline such as lime, limestone, or marl, 
Most streams in the mining regions are 
naturally alkaline and this natural al- 
kalinity was formerly sufficient to neu- 
tralize the acid a comparatively short 
distance below the point of entry into 
the stream. However, with the growth 
of the mining industry the quantity of 
acid mine drainage has gradually ex- 
ceeded the natural neutralizing capacity 
of many of the streams, with the result 
that the detrimental effect is felt at 


much greater distances from the sources 
of pollution. 

“There are numerous abandoned or 
worked-out-mines in the mining districts 
from which acid mine drainage con- 
tinues to flow in considerable quantities 
for many years after the abandonment 
of the mines.” 


NEUTRALIZING Costs 

The report estimates that it would 
cost coal companies in the Pittsburgh 
district $3,000,000 per year to neutralize 
their mine waters to reduce the acidity 
so to make the streams non-injurious to 
commerce. 

Reference is made to a recent report 
on mine drainage by the Bureau of 
Mines, which is endorsed by the Army 
engineers. This report showed that it 
would cost $10,000,000 to install plants 
in Pennsylvania to neutralize acid mine 
waters, with additional sums for annual 
upkeep of the plants. 

Referring to a recent decision of the 
Pennsylvania Supreme Court, which en- 
joined 21 coal companies from discharg- 
ing polluted waters into Indian Creek, 
the report says the courts can pass on 
damage suits resulting from acid mine 
drainage. 

Reference is made to deposits of culm 
from coal mines which cause shoals in 
the upper Schuylkill and Lehigh Rivers. 

In this connection the House has 
passed a river and harbor bill which 
authorizes the War Department to in- 
vestigate and devise methods to remove 
the coal dust and culm pollution in the 
Schuylkill River. 

The report says the growth and indus- 
trial development of a locality may de- 
pend upon the use of its streams for 
economical disposition of its domestic 
and industrial wastes, and should pol- 
lution of streams in such locality be pro- 
hibited, the future development of the 
section might be impaired. “The value 
of products of fisheries is small as com- 
pared to the value of products of all in- 
dustries which use the waters for other 
purposes,” says the report. “The prob- 
lem is one of determination of the use 
of each waterway which will result in 
the greatest benefit to the community. 


LOcAL CONTROL 

“Should the Government undertake 
the control of pollution generally, there 
might be a tendency by state and local 
authorities to relax efforts to study the 
problem and to enforce local laws, with 
the result that the entire problem would 
be left to the Government which would 


be confronted with the necessity of pro- 
viding a large organization to cope with 
the many local problems which would 
arise,” says the report. _ 

“Federal assistance and cooperation 
will produce more beneficial results with 
less injury to development of cities and 
industries than will general Federal 
legislation,” says the report. 


The report says acids from mine 
drainage, washery wastes and discharges 
from steel plants by their chemical ac- 
tion injure steel hulls or other parts of 
vessels and metal parts of locks, dams 
or other navigation structures. Serious 
injury from these sources, however, is 
restricted to the Pittsburgh area. The 
injurious effect of acid pollution on 
commerce and navigation is confined 
largely to non-tidal streams which carry 
drainage from large mining and steel 
districts. Acid wastes from steel plants 
when added to waters containing acid 
mine drainage cause sufficient acid con- 
centration to be injurious to iron or 
steel. This condition exists on streams 
in the Pittsburgh area. 

“Streams in Pennsylvania, Ohio and 
West Virginia are polluted from acid 
mine drainage, but outside of the Pitts- 
burgh area the acidity is not sufficient 
to appreciably affect commerce or navi- 
gation,” says the report. Damages by 
acid water to floating equipment and 
navigation structures amount to  be- 
tween $500,000 and $600,000 a year in 
the Pittsburgh area. 

Because of the activity and progress 
of states, municipalities and industries 
in improving conditions, no Federal 
legislation is recommended so far as the 
effect of pollution on fisheries is con- 
cerned. 

It is said existing Federal agencies 
can assist communities in studying and 
solving pollution problems. These 
agencies are the Army Engineering De- 
partment, Public Health Service, and 
Bureaus of Mines and Fisheries. 


STREAMS AFFECTED 

Acid mine drainage and acid dis- 
charged from plants making metal 
products are injurious to metal hulls 
and boilers on boats and to metal parts 
of navigation structures in the lower Al- 
legheny and Monogahela, and upper 
Ohio Rivers. 

The report states that the following 
streams are affected by mine pollution 
and have an injurious effect on fish: 

West Branch of the Susquehanna and 
tributaries above and west of Williams- 
port. 
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Pond, Tradewater, Green and Barren 
Rivers, western Kentucky. 

Big Sandy and tributaries, affecting 
eastern Kentucky and western West 
Virginia. 

Kanawha. and tributaries, Little 
Kanawha, Guyandotte, and tributaries, 
New River and tributaries, affecting 
western West Virginia. 

Wheeling Creek, Pennsylvania and 
West Virginia, at Wheeling, West Vir- 
ginia, with added pollution from steel 
mills. 

Ohio River, Pittsburgh to Portsmouth, 
Ohio, also pollution from steel mills. 

Upper Ohio River, lower Allegheny 
River, Monongahela and Youghiogheny 
Rivers and tributaries, Pittsburgh, in- 
jurious to metal hulls, boilers, and 
metal navigation structures. 

Muskingum River and _ tributaries, 
southeastern Ohio, also from steel mills. 

Hocking River, Ohio and tributaries, 
Athens, Ohio. 

Raccoon Creek and tributaries, south- 
eastern Ohio. 

Grasse River, Pyrites and Hermon, 
New York. 

Vermilion River, Pontiac and Streator, 
Illinois, pollution of 3,233,000 gallons 
per day, including domestic sewage and 
industrial wastes. 

Cuyahoga River, Akron and Cleve- 
land, also from steel mills, the oil en- 
dangering shipping in Cleveland Har- 
bor. 

Black River, Ohio, Lorain and Elyria, 
also from steel mills. 

Little and Grand Calumet Rivers, and 
Calumet River and tributaries, Gary, 
Indiana, and vicinity, also from steel 
mills causing shoaling and interfering 
with pleasure boating. 

Chicago Drainage Canal, also from 
steel mills, coke plants, other industrial 
wastes, and domestic sewage, 11,112,500 
gallons per day. 

The report says state laws are ade- 
quate to control pollution. Mention is 
made of the Ohio law which forbids 
pollution from coal mines, while the 
Washington and West Virginia laws 
exempt coal mine wastes. 


INTERNATIONAL OIL CONFERENCE 

An international oil pollution confer- 
ence was recently held in Washington, 
confined to oil pollution on the high 
seas. This conference recommended a 
treaty to forbid the discharge of oil 
within 50 or 150 miles of the seacoasts 
of the countries approving the agree- 
ment. The following countries were 
reresented at the conference: United 
States, Belgium, British Empire, Can- 
ada, Denmark, France, Germany, Italy, 
Japan, Netherlands, Norway, Spain and 
Sweden. 


It was agreed that, while there has 
been some diminution of oil pollution, 
due both to the action of governments 
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and the voluntary cooperation of the 
interests concerned, the evil remains se- 
rious in some waters and can only be 
satisfactorily dealt with by interna- 
tional action. 

The principal causes of oil pollution 
are vessels and land installations and 
terminals. The conference, however, 
only dealt with pollution caused by ves- 
sels. The only vessels viewed as im- 
portant sources of oil pollution were 
considered to be seagoing vessels carry- 
ing crude, fuel or diesel oil in bulk as 
cargo or as fuel for boilers or engines. 

While harmful oily mixtures cannot 
be distinguished by hard and fast lines 
from those practically innocuous, the 
conference concluded that a mixture 
containing more than .05 of 1 percent 
of the above mentioned oils should be 
regarded as constituting a nuisance. 
Such mixtures can generally be recog- 
nized by the film visible to the naked 
eye in daylight in clear weather pro- 
duced on the surface of the sea. 

The conference recommended the es- 
tablishment of a system of areas ad- 
jacent to the coasts of maritime na- 
tions, within which discharge of oil or 
oily mixtures constituting a nuisance 
should be prohibited. Each country 
would establish the areas off its own 
coasts, in consultation with neighborin?z 
goyernments if deemed necessary. The 
conference recommended that, in the case 
of governments bordering the open sea, 
such areas should not extend more than 
50 nautical miles from the coast, excep 
that, if such extent is in particular in- 
stances found insufficient because of pe 
culiar configuration of the coast line or 
other special conditions (such as pre- 
vailing winds, currents and the extent 
of fishing grounds), such areas may be 
extended to a width not exceeding 150 
nautical miles. Full information as to 
the extent of all areas will be circu- 
lated to all governments concerned by 
means of a central agency which it is 
proposed to set up. 

The conference recommended _ that 
each government require vessels flying 
its flag, when within any area pre- 
scribed by that or other governments, 
to refrain from discharging oil or oily 
mixtures constituting a nuisance. 

Already a number of vessels have 
been equipped with apparatus for the 
separating of oil from oily mixtures, 
and it is contemplated that the number 
of such vessels will increase. In order 
that the installation of suitable ap- 
paratus will not be hindered, the con- 
ference recommended that no penalty 
or disability in the matter of tonnage 
measurement or payment of dues be in- 
curred by vessels fitting such apparatus, 
and that dues based on tonnage should 
not be charged in respect of space ren- 
dered unavailable for cargo by the in- 
stallation of such apparatus. 
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TIMBER GROWING AIDED BY 
DRAINAGE 


RAINAGE as a means of timber 

growing is a new idea in this coun- 
try, but promising tests by the Lake 
States Forest Experiment Station in- 
dicate that it can be a very successful 
means. The Forest Service, United 
States Department of Agriculture, es- 
timates that the rate of tree growth on 
the 9,000,000 acres of swamp forest in 
the Lake States may be doubled or 
trebled by partial drainage. 


White cedar, the standard wood for 
telephone poles and fence posts in 
many parts of the East and Middle 
West, spruce and balsam, much-sought- 
after pulp woods, and eastern tamarack 
or larch, one of the fastest growing 
conifers of this region, are the trees 
that would be most benefited by swamp 
drainage. Undrained, the swamps of- 
fer only a loose, acid soil of peat vary- 
ing in depth from a few inches to 6 feet 
or more and swamp forests are typically 
unthrifty and slow of growth. The few 
investigations made thus far indicate 
that partial drainage greatly increases 
tree growth and the number of seedlings 
that come up in bare spots. Larch and 
black spruce were found to increase 5 
to 9 times in the rate of height growth 
after drainage, and 12 to 23 times in 
volume. 

The experiment station will conduct 
its investigations in cooperation with 
other state and Federal agencies 
throughout the coming field season, with 
additional observations for several years 
thereafter until the full effect of par- 
tial drainage may be clearly estimated. 


ALASKAN RAILROAD OPER- 
ATES ON BETTER BASIS 


A reduction of $394,692 in the deficit 
of The Alaska Railroad was effected 
during the first nine months of the cur- 
rent fiscal year, according to a state- 
ment by the Interior Department. 

The report shows that the deficit for 
this period in the fiscal year of 1926 
was $611,608 as compared with $1,006,- 
300 for the same period of 1925. An 
increase in the operating earnings of 
the railroad amounting to $107,901 oe: 
curred during the first nine months of 
the year while the operating expenses 
were reduced by $286,791. 

Reduction in the operating costs of 
The Alaska Railroad was accomplished 
chiefly through a decrease in the num- 
ber of employes. The report shows 
that an average of 122 less employes per 
month were employed during the first 
9 months of fiscal year of 1926 as com- 
pared with the same period in the pre- 
vious year. An average saving of ap- 


proximately $21,796 per month in pay 
roll expenditures resulted. 


LEGISLATIVE REVIEW 


Congress Session Nearing End—A Number Of Mining Bills Are Being Passed—Silver Pur- 
chase, Leasing And Other Measures Have Received Approval—Coal Legislation Is Postponed 


EAVING in its wake a stream of 

important legislative enactments, 
A the present session of Congress is 
rapidly drawing to a close. There is a 
feverish rush to dispose of pending leg- 
islation and adjourn. Thwarted in their 
earlier purpose to wind up proceedings 
in May, Congressional leaders are plan- 
ning an immediate ending of the session. 
As this is being written Congress ex- 
pects to adjourn before June 30, al- 
though some members are not so sure of 
this date and are cancelling engage- 
ments previously made for Fourth of 
July orations in their home districts. 
Farm legislation and river and harbor 
improvements have been the stumbling 
blocks in the path of adjournment. West- 
ern and Southern members clamored for 
legislation to stabilize prices and market 
the surplus crops of agricultural pro- 
ducts through Government agencies, but 
they were opposed by representatives 
from the industrial centers, on the 
ground that it would lead to increased 
living costs and Government expense. 
After struggling with the question for 
three weeks the House rejected all farm 
aid bills and the battle was renewed in 
the Senate with no different result. The 
river and harbor bill was assailed as a 
“pork barrel” measure, but its House 
advocates insisted on Congress remain- 
ing in session until the Senate disposed 
of the bill which was favored on the 
ground that it would reduce transporta- 
tion costs. 

Cpposition of the coal industry to 
Government regulation as embodied in 
pending bills caused leaders to shelve 
this question until the December session. 
The House Committee on Interstate 
Commerce, after showing a disposition 
to act on some legislation following the 
six weeks hearings, waited a month be- 
fore finally deciding to defer action un- 
til next winter. In the Senate frequent 
efforts of Senator Copeland, of New 
York, to secure debate and action on 
his coal bill met signal rebuffs. No one 
would-grant consent to permit the coal 
bill to be even debated and a motion 
to take up the bill was defeated by the 
Senate, which refused to take a record 
vote on the subject. 

Coal legislation promises to lead to 
attempts to apply Federal regulation to 
other industries, if it is forced to vote. 
Members in the House and Senate have 
given notice that they will propose 
amendments to the measure so as to 
provide for regulation of gold, copper, 


Until December Session 


silver, oil and other mining, and to prac- 
tically all commodities. They say that 
if coal is to be regulated, all industries 
should be subjected to Federal super- 
vision. Proposals of this kind will 
naturally weaken support for coal legis- 
lation. 

Other mining legislation is receiving 
favorable action by Congress. While it 
laid aside the bill granting war mineral 
claims on account of purchase or lease 
of property and interest on borrowed 
capital, because of an unfavorable re- 
port from the Secretary of the Interior, 
the House Committee on Mines and 
Mining may amend the bill to meet the 
Secretary’s views. He wants it con- 
fined to these classes of claims, saying 
the bill as formerly drawn would re- 
open all claims and allow new claims not 
h retofore considered. This bill will be 
pressed for action at the next session. 

Western Senators achieved a signal 
victory when they secured passage in 
the face of Treasury opposition of the 
bill for the purchase of fourteen million 
ounces of silver at $1 per ounce. 

A number of leasing bills have been 
passed by the House or Senate. They 
include measures for the lease of gilson- 
ite; for the lease of gold, silver, copper 
and other metalliferous and non-metalli- 
ferous minerals on unallotted Indian 
lands; and for oil and gas leases on such 
lands in executive order Indian reserva- 
tions. 

A law was passed which authorizes 
20-year leases for gold, silver, and 
quicksilver on lands conveyed by deci- 
sions of courts of private land claims 
which did not allow mineral rights. 

To check the unlawful mining of coal 
on public lands, the Senate Public Lands 
Committee reported a bill already 
passed by the House to define and punish 
trespassers on such lands. 

Investigations by the Bureau of Mines 
looking to the preparation of peat for 
domestic fuel are proposed in a bill re- 
cently introduced. 

The Senate passed a resolution direct- 
ing an investigation of the causes of in- 
creased oil prices by the Federal Trade 
Commission. The Judiciary Committee 
of the House ignored a request for an 
investigation of mergers of oil com- 
panies, based on reports of the Depart- 
ment of Justice that they did not violate 
the law. 

Congress passed and the President ap- 
proved the new railroad dispute media- 
tion act, which abolishes the Railroad 


Labor Board at Chicago and substitutes 
a Board of Mediation at. Washington 
which will step in when regional volun- 
tary mediation boards of the railroads 
and their workers fail to adjust dis- 
putes. 

Senator Pittman, of Nevada, intro- 
duced a bill to apply the mine deple- 
tion principle to railroads whose main 
revenue is from mining products and 
other natural resources. Repeal of the 
5% percent return guaranty to rail- 
roads in order to reduce freight rates 
has been proposed by Senator Mayfield, 
of Texas. 

The proposed lease of the Muscle 
Shoals project has been put off to the 
December session. That session will 
also be asked to further revise the tax 
rates, including a reduction of the cor- 
poration tax to 10 percent. 


War MINERALS 

S. 3641. Laid on the table by the 
House Committee on Mines and Mining. 
This bill proposes to pay war mineral 
claims on account of losses in connection 
with the purchase or lease of property, 
and interest on borrowed capital. The 
bill has been passed by the Senate but 
was laid aside by the House Committee 
on an unfavorable report from the In- 
terior Department, which said it would 
reopen all cases previously decided and 
permit claims not heretofore authorized. 


SILVER PURCHASE 
S. 756. Passed by the Senate. This 
bill directs the Treasury to purchase 
fourteen million ounces of silver at $1 


per ounce to complete purchases under 
the Pittman act. 


GILSONITE LEASES 

H. R. 5385. Passed by the House. 
This bill authorizes two-year prospect- 
ing permits on 640 acres for asphalt, 
gilsonite and elaterite, and 20-year leases 
on 320 acres if these substances are 
found, at a royalty of one-eighth of the 
amount or value at the mine and an ad- 
vance rental of 50 cents per acre per 
year. 


MINERAL LEASES 

H. R. 12393. Introduced by Mr. Arentz 
(Rep., Nev.). Passed by the House. 
This bill authorizes leases for gold, sil- 
ver, copper and other metalliferous and 
non-metalliferous minerals on unallotted 
Indian lands. 

S. 4347. Introduced by Mr. Oddie 
(Rep., Nev.). Reported by the Indian 
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Committee. This is similar to the fore- 
going. 

S. 4261. Enacted into law. This law 
authorizes the Interior Department to 
issue 20-year leases for gold, silver, and 
quicksilver on lands granted by courts of 
private land claims which did not con- 
vey mineral rights to the grantee. The 
lessee is to pay the Government from 
5 to 12% percent of the value of pro- 
ducts at the mine as produced. 


ALASKAN ENTRIES 

H. R. 6572. Reported by the Commit- 
tee on Mines and Mining. This bill 
would permit a person to make two 
placer mining locations in each of the 
recording districts of Alaska. 

H. R. 9037. Enacted into law. This 
law validates certain land entries, in- 
cluding the mineral entry of John H. 
Haggett in the Portland, Oreg., district. 


MINE RESCUE 


S. 4455. Introduced by Mr. Sackett 
(Rep., Ky.). Referred to the Committee 
on Mines and Mining. This bill pro- 
poses to establish a mine rescue station 
at Madisonville, Ky. 


PEAT INVESTIGATION 

H. R. 12800. Introduced by Mr. Knut- 
son (Rep., Minn.).. Referred to the 
Committee on Mines and Mining. This 
bill appropriates $8,000 for investiga- 
tions by the Bureau of Mines of a pro- 
cess for mechanical de-hydration of peat 
and the manufacture of carbonized peat 
briquettes for fuel for domestic use. 

H. R. 7371. Reported by the Senate 
Public Lands Committee. This bill de- 
fines and punishes unlawful trespass on 
Government coal lands. 

H. R. 8185. Enacted into law. This 
law authorizes 10-year mineral leases by 
the Interior Department on allotted 
lands of the Crow Indians in Montana. 
In 50 years the lands will go to the 
ownership of the Indians. 

H. R. 8313. Enacted into law. This 
law authorizes miniug leases on lands 
allotted to living children of the Crow 
Indians in Montana. 

S. 4055. Enacted into law. This law 
authorizes patents to lands in New Mex- 
ico which have been held for 20 years 
under color of title. 

S. J. Res. 46. Enacted into law. This 
law provides that mineral and other re- 
ceipts from school land grants in New 
Mexico shall be equally divided among 
the educational institutions of the state. 

S. Res. 240. Passed by the Senate. 
This resolution called on the War and 
State Departments for information re- 
garding alleged control by England over 
public lands and natural resources in 
Panama. The War Department reported 
that it had no information on the sub- 
ject. 

H. R. 9558. Enacted into law. This 
law authorizes leases by the Interior 
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Nev.). War Mineral Relief. 
8S. 756—Pittman (Dem., 
Utah). Gilsonite Leases. 
H. R. 12392—Arentz (Rep., Nev.). Mineral Leases. 
4261—Jones (Dem., New Mex.). Gold and Silver Leases. 
H. R. 6572—Sutherland (Rep., Alaska). Mining Locations. 

S. 4455— Sackett (Rep., Ky.). Mine Rescue Station. 
H. R. 12800—Knutson (Rep., Minn.). Peat Investigation. 
H. R. 8306—Bnacted into Law. Silver Coinage. 


i S. Res. 31—Trammell (Dem., Fia.). Price Inquiry. 
| S. 4152—Passed by Congress. Oil and Gas Leases. 
S. J. Res. 96—Enacted into Law. Red River Leases. 

H. Res. 277—Adversely reported. Oil Merger Inquiry. 


H. R. 9463—Enacted into Law. Railroad Labor Mediation. 

S. 4390—Pittman (Dem., Nev.). Depletion for Railroads. 
H. R. 11616—Gooding (Rep., Idaho). Long and Short Haul Rates. 
H. R. 7893—Mayfield (Dem., Tex.). Railroad Rates. 


H. R. 11616—Passed by House. Stream PoNution Inquiry. 
S. 2516—Passed by Senate. Pennsylvania Fire Station. 

H. R. 7893—Robinson (Dem., Ark.). Tariff Inquiry. 

H. R. 12265—Sabath (Dem., Ill.). Immigration Allowance. 

4424—Borah (Rep., Idaho). Immigration Restriction. 


Nev.). Silver Purchase. 


Department for minerals on the north- 
ern Cheyenne Indian Reservation in 
Montana. In 50 years the minerals will 
become the property of the Indians. 

H. R. 8306. Enacted into law. This 
law provides for the coinage of six mil- 
lion 50 cent silver pieces in memory of 
those who went over the Oregon Trail. 

H. J. Res. 230. Enacted into law. 
This law authorizes the Philadelphia 
mint to demonstrate the process of 
minting coins on a stamping press at 
the South Jersey exposition at Camden 
in July, August and September. 


Ort INQUIRY 
S. Res. 31. Passed by the Senate. 
This resolution directs the Federal 


Trade Commission to conduct an inves- 
tigation as to the causes for increased 
oil and gasoline prices, reporting at the 
next session. 

S. 4152. Passed by the Senate and 
House. This bill authorizes oil and gas 
mining leases on unallotted lands in ex- 
ecutive order Indian reservations. 

S. J. Res. 96. Enacted into law. This 
law authorizes the Interior Department 
to allow a 90-day preference right to 
lease 320 acres of land in the Red River 
oil region in Oklahoma by those whose 
placer mining locations were held in- 
valid by court decision. 


H. R. 10980. Passed by the House. 


This bill authorizes oil and gas mining 
leases in Carbon County, Wyo., to M. 
D. Woolery, D. S. Wageley, D. M. Kerr, 
A. J. Denny, M. G. Duncan and M. L. 


Lundy to replace their placer mining 
claims. The leases would be for 20 years 
and the Government would receive a pro- 
duction royalty of 12% percent. 


H. R. 252. Enacted into law. This 
law authorizes the Government to ac- 
cept title to land for a postoffice at 
Donora, FPa., with a reservation by the 
owner of the land of the underlying 
natural oil and gas. 


OIL MERGER 

H. Res. 277. Introduced by Mr. Con- 
nally (Dem., Tex.). Adversely reported 
by the Committee on Judiciary. This res- 
olution called on the Department of Jus- 
tice for information upon which it based 
its approval of the mergers of the Gen- 
eral Petroleum Corporation with the 
Standard Oil Co., of New York, and the 
Associated Oil Co., with the Tidewater 
Oil Co. The department reported to 
the committee that these mergers did 
not violate the law. 


H. R. 12773. Introduced by Mr. Ap- 
pleby (Rep., N. J.). Referred to the 
Committee on Naval Affairs. This bill 
is designed to provide for the better 
conservation and the more economical 
transportation of helium gas, by author- 
izing the purchase of 14 gas cells cost- 
ing $275,000, and two helium tank cars 
for transportation of helium, costing 
$200,000. 


H. R. 12263. Introduced by Mr, Rath- 
bone (Rep., Ill.). Referred to the Com- 
mittee on Labor. This bill proposes to 
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establish a division of safety in the De- 
partment of Labor. 


RAILROAD LABOR 

H. R. 9463. Enacted into law. This 
law provides for a new system of settle- 
ment of railroad labor disputes, through 
agencies established by the railroads and 
railroad employes, and a Federal board 
of mediation to which disputes would 
be carried in case the voluntary boards 
of mediation set up by the railroad sys- 
tems are unable to reach agreements. 
This law replaces the Railroad Labor 
Board which has been in operation for 
the last six years. The new Federal 
board consists of five members as con- 
trasted with the nine members of the 
Railroad Labor Board, The President 
has appointed four of the members of 
the new board, as follows: Former Rep- 
resentative Winslow, of Massachusetts, 
who was chairman of the House ‘Com- 
mittee on Interstate Commerce; former 
Governor Morrow, of Kentucky, and G. 
W. W. Hanger, of the District of Colum- 
bia, who were members of the Railroad 
Labor Board, and Hywel Davies of the 
Conciliation Service of the Department 
of Labor. 


DEPLETION PRINCIPLE 

S. 4390. Introduced by Mr. Pittman 
(Dem., Nev.). Referred to the Commit- 
tee on Interstate Commerce. This bill 
applies the mine depletion principle to 
railroads serving mine districts, and ex- 
empts them from the law requiring pay- 
ment to the Government of excess earn- 
ings. 

H. R. 11616. Amendment to by Mr. 
Gooding (Rep., Idaho). This amendment 
forbids railroads from charging more 
for a short haul than for a long haul. 

H. R. 7893. Amendment to by Mr. 
Mayfield (Dem., Tex.). This amend- 
ment proposes to repeal section 15-a of 
the transportation act which permits 
rates to be fixed on a basis to assure 
a return by railroads of 5% percent. 

MUSCLE SHOALS 

S. Res. 236. Passed by the Senate. 
This resolution calls on the Muscle 
Shoals Commission to report stock own- 
ership in the Muscle Shoals Fertilizer 
and Power Distributing Companies, and 
as to an agreement or contract which 
may exist between the American Cyana- 
mid Co., and the Union Carbide Co. 

S. Res. 241. Introduced by Mr. 
Ashurst (Dem., Ariz.). Referred to the 
Committee on Irrigation relating to the 
development of the Colorado River. 


STREAM POLLUTION 

H. R. 11616. Passed by the House. This 
bill authorizes river and harbor im- 
provements in various parts of the coun- 
try, and the purchase by the Govern- 
ment for $11,500,000 of the Cape Cod 
Canal. It authorizes the survey of the 
Schuylkill River in Pennsylvania with 


a view of devising methods to remove 
pollution caused by the settling of coal 
dust or culm. It authorizes a survey of 
Portage and adjacent bays in Alaska to 
provide an accessible harbor to the Cold 
Bay oil fields. An appropriation of 
$500,000 is provided for a survey of 
power possibilities on various streams. 

H. R. 12594. Introduced by Mr. Ber- 
ger (Soc., Wis.). Referred to the Com- 
mittee on Civil Service. This bill pro- 
poses to establish a minimum wage of 
$1,800 for civilian employes of the Gov- 
ernment. 

S. 3170. Passed by the Senate. This 
bill provides for compensation for dis- 
ability or death of persons engaged in 
maritime employment, to be adminis- 
tered by the U. S. Employes Compensa- 
tion Commission. 


NATIONAL FORESTS 

S. 565. Enacted into law. This law 
forbids the creation of new or the ad- 
dition to existing national forests in 
New Mexico and Arizona except by act 
of Congress. 

S. 2516. Passed by the Senate and re- 
ported by the House Committee on Ag- 
riculture. This bill proposes to estab- 
lish a forest experiment station in Penn- 
sylvania and neighboring States. 

S. 3405. Passed by the Senate and re- 
ported by the House Committee on Agri- 
culture, This bill proposes to establish 
a forest experiment station in the Ohio 
and Mississippi valleys. 


TARIFF INQUIRY 
H. R. 7893. Amendment to introduced 


by Mr. Robinson (Dem., Ark.). It pro- 
vides for investigation by the Tariff 
Commission of duties on steel ingots, 
sheets of iron or steel, tubular products, 
tinware, aluminum articles, electrical 


machinery, limestone, and magnesite, 
with a view of reducing duties to a mod- 
erate or competitive basis. 

H. R. 12412. Introduced by Mr. Morin 
(Rep., Pa.). Referred to the Committee 
on Patents. This bill proposes to au- 
thorize the licensing of patents owned 
by the Government, through a commis- 
sion consisting of the Secretaries of 
War, Navy and Commerce. 

S. 4360. Introduced by Mr. Wadsworth 
(Rep., N. Y.). Referred to the Commit- 
tee on Patents. This is similar to the 
foregoing. 

H. R. 9690. Passed by the House and 
Senate. This bill authorizes a five-year 
naval airplane construction program, in- 
cluding an experimental metal-clad air- 
ship costing $300,000. 

H. R. 10312. Enacted into law. This 
law authorizes the disposition of naval 
plants no longer required, including the 
coal depot at Frenchman’s Bay, Me. 

H. R. 5866. Reported by the Judiciary 
Committee. This bill authorizes the 
Lehigh Coal and Navigation Co., to sue 
the Government in the eastern district 
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of Pennsylvania court for damages to 
one of its vessels by a Government ves- 
sel in the Schuylkill River in March, 
1920. 

IMMIGRATION BILLS 

H. R. 12265. Introduced by Mr. Sa- 
bath (Dem., Ill.). Referred to the Com- 
mittee on Immigration. This bill pro- 
vides that skilled labor may be admit- 
ted into the United States if unemployed 
labor cannot be found in this country, 
upon determination by the Secretary of 
Labor on application of interested 
parties. 

H. R. 12520. Introduced by Mr. Sa- 
bath (Dem., Ill.). Referred to the Com- 
mittee on Immigration. This is similar 
to the foregoing. 

H. R. 12567. Introduced by Mr. Sa- 
bath (Dem., Ill.). Referred to the Com- 
mittee on Immigration. This is similar 
to the foregoing. 

H. J. Res. 250. Introduced by Mr. 
Douglass (Dem., Mass.) Referred to 
the Committee on Immigration. This 
resolution proposes to repeal the na- 
tional origin provision of the Immigra- 
tion restriction law. 

S. 4424. Introduced by Mr. Borah 
(Rep., Idaho). Referred to the Commit- 
tee on Immigration. This bill applies to 
the immigration restriction law to im- 
migrants from North, Central and South 
America. 


HOUSE PASSES POTASH BILL 


Provides for $100,000 Annual Appro- 
priation for Five-Year Investigations 
and Tests of Potash Deposits 
‘ONGRESS is placing the finishing 
touches on the potash research bill. 

Its early enactment and approval by the 

President is confidently expected. With- 

out debate or opposition, the House of 

Representatives on June 21 unanimously 

approved the bill, which had been pre- 

viously passed by the Senate, providing 
for an annual appropriation of $100,000 
for each of the next five years for investi- 
gations of deposits and laboratory tests 
of potash under the supervision of the 

Secretaries of the Interior and Com- 

merce. This work will be carried on 

jointly by the Geological Survey and 

Bureau of Mines, beginning July 1 and 

continuing until June 30, 1931. The bill 

had originally passed the Senate with an 
appropriation of $550,000 for each of the 
next five years, but by agreement of 

Senators and Representatives having the 

legislation in charge, and representatives 

of the Interior and Commerce Depart- 
ments and the Budget Bureau, the appro- 
priation was reduced to $100,00 per year 
in order to harmonize with the economy 
program of the administration. This 
action was agreeable to representatives 
of the mining industry who favored the 
legislation, with the result that practi- 
cally no opposition developed to the pro- 
posed investi- (Continued on page 539) 
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SCHOOL LAND GRANT LEGISLATION POSTPONED 


Secretary Work And Western Congressmen Agree That Further Investigation Of Public Land 
Questions Should Be Made Before Undertaking Any Change In National Policy—Secretary 
Sees Danger To Mining And Reclamation 


partment on proposed legislation 

for the outright transfer of school 
lands including the minerals in them to 
the States have been deferred until the 
next session of Congress. 

Through an agreement reached be- 
tween Congressmen representing West- 
ern States and Secretary Work, definite 
action was postponed in order to permit 
officials of the Interior Department to 
make a complete analysis of the public 
land questions involved in the issue. 

The legislation proposes a reversal of 
the Federal public land policy in force 
over a period of 50 years, the law as 
now stands providing that no grants of 
school sections containing known miner- 
als shall be transferred to the States, 
but shall be retained by the National 
Government. 

As a result of conferences with West- 
ern Senators and Representatives Secre- 
tary Work of the Interior Department, 
addressed a joint letter to Senator Stan- 
field, chairman of the Senate Public Land 
Committee, and Representative Sinnott, 
chairman of the House Public Land 
Committee, reviewing the public land 
history of the country, in which it was 
pointed out that it has been the national 
policy of the United States for some 50 
years to retain the title in the Govern- 
ment of all minerals found in school 
grants to the States. A statement was 
also included showing that 49,278,285 
acres of public lands comprising school 
sections have up to this time been given 
to the States by the United States. 

The letter reviews 14 separate bills 
introduced into Congress at its present 
session dealing with the question of 
changing the present policy of the Gov- 
ernment covering school grants to the 
States, a number of which, the Secretary 
points out, would result in crippling 
both mining and reclamation in the 
West. In concluding the Secretary urges 
that no legislation effecting a change of 
policy so fundamental and involving re- 
sources of the Government as well as a 
public trust be enacted without mature 
consideration. His letter in part follows: 

“The questions at issue, dealing as 
they do with the public domain and its 
mineral resources, the property of the 
Nation and the people of all the States, 
demand a solution free from any narrow 
sectional or selfish bias. The origin of 
the title which the Government holds, 
even more than the tremendous value, 
actual and potential, of the public lands, 
requires that any change from long es- 
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tablished policies with respect to them 
should be thoughtfully and maturely 
worked out in harmony with the fact 
that we are dealing, not with a local is- 
sue, but with an asset of the Govern- 
ment in which every citizen has an in- 
terest. 

“T need not remind you that our pub- 
lic land system had its foundation in the 
gift by the original 13 States, notably 
Virginia, of their own public lands; a 
donation untrammeled by any condition 
and free from reservation in favor of 
their public schools or any other matter 
of local concern. The Louisiana, Flor- 
ida, Gadsden, and. Alaska Purchases, 
were made by the Nation and the money 
expended belonged to the people of all 
the States. The land acquired from 
Mexico was an act of the whole people. 
The explorers who laid the foundation 
of our claim to the Oregon country were 
officers of the United States and we owe 
a debt to the pioneers of the Western 
country. 

“It has not been shown, nor, indeed, 
seriously asserted, that the school grants 
to those States have been otherwise than 
liberal, if not prodigal. Ohio, Indiana, 
Illinois, Missouri, Alabama, Mississippi, 
Louisiana, Michigan, Arkansas, Florida, 
Iowa, and Wisconsin were granted one 
section in a township for school pur- 
poses; California, Minnesota, Oregon, 
Kansas, Nebraska, Colorado, Washing- 
ton, the Dakotas, Montana, Idaho, Wyo- 
ming, and Oklahoma, two sections; and 
Utah, New Mexico and Arizona, four 
sections; donations ranging, in area, from 
one thirty-sixth to one-ninth of the 
State, and, in round numbers, from 1,261 
square miles in the case of Louisiana, to 
13,945 in that of New Mexico, the latter 
area greater than that of Massachusetts 
or Maryland. 


“Below is a statement showing the 
area, in acres, of the land granted for 
educational and other purposes to the 
10 States materially affected by the pro- 
posed legislation. The first column gives 
the total acreage, the second the area of 
school sections in place, and the third the 


= 


area of school sections not yet surveyed: 

“It should not be overlooked, in any 
consideration of this question, that a 
State is more than indemnified for the 
so-called ‘loss’ of school land in place, 
because of its mineral character. The 
State has the right to take other land, 
non-mineral in character, of equal area, 
and it receives in addition, under the 
general leasing act, 37% percent of the 
rents and royalties from all minerals 
within its borders, while 52% percent of 
such rents and royalties go to the fund 
for reclaiming Western desert lands. 

“This department has long been aware 
that the grant of school land, in place, to 
the several States was faulty in that no 
authority was vested in it, as under other 
laws, to issue patents or other evidences 
of title, and has repeatedly called this 
defect to the attention of the Congress. 
On August 9, 1913, there was introduced 
a bill, S. 2911, 63rd Congress, first ses- 
sion, ‘further to assure title to lands 
granted the several States, in place, in 
aid of public schools.’ 

“This bill failed of enactment. Prob- 
ably this was due to the pendency in 
the courts, at that time, of the celebrated 
Sweet case, afterwards terminated by 
the decision of the Supreme Court, re- 
ported in 245 U. S., 563, in which the 
departmental construction of the school 
grant was sustained, and it was reiter- 
ated that the exception of mineral lands 
from that grant was the settled policy 
of the law. 

“Though the department thereafter, 
from time to time, in its anual reports, 
called attention of the Congress to the 
need of legislation with respect to this 
matter, nothing was done. In the pres- 
ent Congress there has been a renewal 
of interest in the subject, as is evi- 
denced by the introduction of some 14 
bills. 

CoMPACT WITH THE STATES 


“All the public land States interested, 
before being admitted into the Union, 
entered into a compact with the Gov- 
ernment that they would not interfere 
with the dispo- (Continued on page 550) 


State 
California 
Colorado 


Oregon 
Washington 
Wyoming 


Granted Sections Unsurveyed 

10,489,236.00 8,093,156.00 996,750.00 
8,422,664.18 5,534,293.00 221,256.00 
4,433,378.00 3,685,618.00 55,120.00 
3,631,965.00 2,963,698.00 104,613.00 

es 5,869,618.00 5,198,238.00 20,220.00 
12,406,026.86 8,711,324.00 216,360.00 

4,352,132.66 3,399,360.00 11,415.00 
7,414,276.00 5,844,196.00 1,728,920.00 
3,044,471.00 2,376,391.00 726.00 


64,202,837.00 49,276,283.00 8,881,919.00 
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ANNUAL CONVENTION NATIONAL COAL ASSOCIATION 


National Coal Association Convention At Chicago Opposes Government Regulation Of The In- 
dustry—Mine Safety Activity Recommended—W alter Barnum Elected New President—Discus- 
sions Cover Wide Variety Coal Problems 


POSITIVE declaration against 
regulation of the coal 

industry as proposed in pending 
bills before Congress was made by the 
National Coal Association at its annual 
convention at Chicago in June. There 
was unanimous sentiment on the part of 
several hundred representatives of the 
bituminous industry against compulsory 
fact findings and restrictive regulation 
of the industry by Federal agencies. On 
the other hand, the association reaffirmed 
its position to collect within the industry 
detailed information as to production and 
distribution in order to promote orderly 
processes in the trade. Recognizing the 
need for vigilance against recurring mine 
disasters, the association pledged itself 
to work actively in behalf of mine safety 
measures. 

The association selected as’ its presi- 
dent one of its young and aggressive 
leaders, Walter Barnum, who is the presi- 
dent of the Pacific Coast Co., and who 
has been long identified in an active way 
within the councils of the organization. 
Mr. Barnum has been a vice-president 
and director of the association and ac- 
tively interested in its research work for 
the better use of coal, and has appeared 
before legislative bodies on proposed coal 
legislation,. more recently before the 
House Committee on Interstate Com- 
merce in opposition to the Government 
regulation bill. Charles E. Bockus, presi- 
dent of the Clinchfield Coal Corporation, 
of New York, and chairman of the trade 
information committee of the association, 
was elected treasurer, and Harry L. 
Gandy reelected secretary. The follow- 
ing were elected vice-presidents: Ira 
Clemens, president of the Clemens, Coal 
Co., Pittsburgh; Michael Gallagher, gen- 
eral manager of the M. A. Hanna Co., 
Cleveland; George B. Harrington, presi- 
dent of the Chicago, Wilmington & 
Franklin Coal Co., of Chicago; and E. C. 
Mahan, president of the Southern Coal 
& Coke Co., of Knoxville. 

A brilliant array of speakers well 
known in the coal industry delivered ad- 
dresses on topics of timely interest to the 
industry. These discussions embraced 
many phases of coal operation, market- 
ing, and financing. 

“Economic problems affecting the in- 
dustry can not be solved by the kind of 
legislation proposed,” declared Secretary 
Gandy in his annual report, in which he 
reviewed the status of pending coal legis- 
lation before Congress. “The setting up 
of a body political to which either side 
of an industrial controversy may appeal 


will make practically certain that em- 
ployers and employes will not voluntarily 
agree.” 

The association paid a touching tribute 
to its former president, Col. Daniel B. 
Wentz, of Philadelphia, who died this 


Walter Barnum, elected President of the 
National Coal Association 


winter while serving as president of the 
American Mining Congress. “In the 
passing of Colonel Wentz, the associa- 
tion lost an able and efficient worker and 
the industry an upstanding operator,” 
said Walter H. Cunningham, of West Vir- 
ginia, chairman of the government rela- 
tions committee. “His counsel and ad- 
vice will be missed.” 


SAFETY ORGANIZATIONS 


An interesting report was made by a 
safety committee of the association in 
which it was stated that the American 
Mining Congress is among 23 organiza- 
tions and agencies in the country whose 
work is actively concerned with safety 
measures. 

The association was told by Mr. Clem- 
ens, chairman of its transportation com- 
mittee, that that committee had no 
occasion during the year to hold a meet- 
ing because of the efficiency of the 
transportation system of the country. 


“There are ample transportation facili- 
ties to meet the needs of the industry for 
some time in the future,” he said. 

Chairman Bockus, of the trade infor- 
mation committee, said the association is 
encouraging the establishment of statis- 
tical work by local associations in order 
te secure for compilation by the national 
association reports which will represent 
conditions throughout the industry. The 
first reports to be collected are as to past 
sales, information of this character being 
conducted in West Virginia, Kentucky, 
Virginia, and Alabama. 

“The bituminous mining industry is 
highly competitive,” said Mr. Bockus. 
“As a result, too much coal is being mar- 
keted at unremunerative prices, often at 
less than production cost. Figures on 
the geographical distribution of coal from 
different fields wili serve a useful pur- 
pose in assisting operators to determine 
in what consuming territories to place 
their products. Other lines of statistical 
activity should cover transportation, 
safety measures required by law or in- 
stalled by other companies, taxation, in- 
surance, credit, improved burning 
methods, and new uses for coal and its 
by-products. We oppose any system of 
compulsory reporting to a Federal 
agency, not from a desire to conceal facts 
but because such action will prove the 
first step in the direction of Federal 
regulation.” 


CoaL RESEARCH 


An interesting address was made by 
Mr. Barnum on the value of research to 
the coal industry. “Research is an or- 
derly attack on unknown factors in a 
problem,” said Mr. Barnum. “Research 
involves a knowledge of human and 
physical factors.” He referred to the 
graduate research fellowships  estab- 
lished by the association, and presented 
to the convention Russell B. Cooper, of 
Johnstown, Pa., who is conducting re- 
search work under one of these fellow- 
ships. Reference was also made by Mr. 
Barnum to the work of the advisory com- 
mittee of the association with the Massa- 
chusetts Institute of Technology on a 
graduate course in fuel and gas engi- 
neering. 

Summarizing the research work of the 
association, Mr. Barnum said it covered 
studies of American coals; boiler fluids 
other than mercury; properties of coke; 
and combustion of gases. 


CoaL BuyING POWER 


The buying power of the bituminous 
industry was discussed by Allen H. Wil- 
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Banquet, Ninth Annual Meeting 


lett, director of the bureau of coal eco- 
nomics of the association. “The bitumi- 
nous mining industry, instead of assum- 
ing an apologetic attitude in the face of 
hostile criticism, is justified in pointing 
with pride to its history and present per- 
formance,” said Mr. Willett. “The record 
of its achievement stands comparison 
with that of any other industry. Indus- 
trial establishments and domestic con- 
sumers have been furnished with an un- 
limited supply of fuel at a price lower 
than that paid in any other country. The 
industry has maintained a constant sup- 
ply of fuel, enabling manufacturing. 
mining, and transportation enterprises to 
proceed with development and operation 
plans with confidence in their ability to 
obtain adequate supplies of fuel. Its 
record in the anthracite shortage illus- 
trates the ability of the bituminous in- 
dustry to serve the country in time of 
need.” Mr. Willett spoke of the mutual 
interdependence of the bituminous indus- 
try and the railroads. He advocated co- 
operative buying of mine supplies and 
the maintenance of a common store of 


surplus materials by the bituminous 
industry. 
MINE SAFETY 
A number of interesting addresses on 


mine safety were delivered, including one 
on the human element in safety work, 
by Phil. H. Penna, of Indiana, chairman 
of the safety committee of the associa- 
tion. “The safety movement is deserv- 
ing of the hearty support of coal opera- 
tors,” said Mr. Penna. “Our goal should 
be nothing short of elimination of all 
preventable accidents.” 


W. A. Ellison, general manager of the 
Southern Harlan Coal Co. and president 
of the Harlan County Coal Operators’ 
Association, spoke of the advantages and 
benefits to be gained from centralized ac- 
cident reports. He explained this sys- 
tem, which had been established by the 
Harlan County Operators’ Association. 

J. William Wetter, general manager of 
the bituminous operations of Madiera 
_ Hill and Co., delivered an address on 


of the National Coal Association 


reducing hazards in coal mining, cov2r- 
ing experiences in the mines of that 
company during the past two and one- 
half years. He pointed out that the sys- 
tem employed by the company in pro- 
moting safety has developed a spirit of 
cooperation on the part of the employes 
and enables the company to exercise 
strict discipline in enforcing its safety 
regulations and the Pennsylvania state 
mining law. In less than a year and a 
half the company has eliminated 50 per- 
cent of its ccidents. 

Measures to interest miners in safety 
werk were outlined by R. E. Howe, vice- 
president of the Climax Coal Co., and 
secretary of the Southern Appalachian 
Coal Operators’ Association of Knoxville. 
He said safety involved safety of men, 
machinery, and supplies, and mining in- 
vestment. He spoke of the formation by 
the association of an efficiency organiza- 
tion to promote mine safety through in- 
struction and contests..-He stated that 
cooperation in mine safety can best be 
had by mass meetings. 

Methods to keep the cost of compensa- 
tion insurance to the minimum were ex- 
plained by J. T. Rupli, superintendent of 
the compensation department of the Chi- 
cago, Wilmington & Franklin Coal Co. 
This involved, he said, medical examina- 
tion of employes to determine their fit- 
ness for efficient work, and the placement 
of an injured employe after his recovery 
in a position in the mine suitable to his 
abilities. Pool buying was discussed by 
John C. Dinsmore; associated purchasing, 
by Walter Muir, of the Raleigh Coal & 
Coke Co., and the New River Coal Op- 
erators’ Association of West Virginia; 
coal salesmanship, by Ralph Knode, presi- 
dent of the General Coal Co., of Phila- 
delphia; centralizing sales agencies, by 
H. A. Glover, vice-president of the Knox 
Consolidated Coal Co., of Indianapolis; 
and the layman’s viewpoint of coal, by 
Melvin Traylor, president of the First 
National Bank and First Trust and Sav- 
ings Bank of Chicago. 
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MOTHER LODE SECTION 
ORGANIZED 


(Continued from page 483) 
12.—Vote of Thanks: 

That the section does hereby extend 
a vote of thanks to the Department of 
Mines and Mining of the Sacramento 
Chamber of Commerce for its coopera- 
tion and assistance in the formation of 
the California Mother Lode Chapter of 
The American Mining Congress. 

The program outlined for future ac- 
tivities of the section is an ambitious 
one, and includes committees on the 
following: 

Membership, Finance, Publicity; (a) 
On meetings of section, (b) eventually, 
official Mother Lode organ; Program 
and Convention, (a) Prepare programs 
for regular meetings, (b) Arrange for 
annual convention, (c) Arrange for par- 
ticipation in mining; Standardization, 
(a) Improved mining methods, (b) Bet- 
ter milling and metallurgical treat- 
ments, (c) Mine timbering and water 
control, (d) Mine ventilation, (e) 
Transportation—within mines and to 
mines; Gold Production, (a) stimula- 
tion of gold mining, (b) Solution of 
peculiar problems of gold industry; Jn- 
dustrial Minerals, (a) Development of 
non-metallics of Mother Lode; (b) Ex- 


pansion of base metal production on 
Lode. 
Mine Taxation, (a) Federal—elim- 


ination of taxes on gold, (b) State— 
lessening of present taxation, (c) 
County—Stabilization of taxation meth- 
ods and elimination of tax on ore re- 
serve; Mine Labor, Lessening of immi- 
gration restrictions; Legislative, (a) 
Establishment of State Department of 
Mines, (b) Opposing detrimental state 
bills, (c) Cooperating with Washing- 
ton headquarters in protecting indus- 
try against oppressive Federal Laws, 
(d) Obtaining law requiring filing of 
mine reports, (e) Enforcement of high- 
grading law, (f) Securing Federal leg- 
islation to aid hydraulic mining; Mine 
Safety, (a) Safety measure in mines, 
(b) Improved compensation 
methods. 


insurance 


PRESERVATION OF MINE 
TIMBER 
of mine timber preservation 
“has been undertaken at the Athens 
mine of the Cleveland Cliffs Iron Co., 
in northern Minnesota, by F. C. Greg- 
ory, resident engineer, Bureau of Mines. 
Observations will be made of mine tim- 
bers specially treated and placed in the 
mine. Records will be kept of tempera- 


ture, humidity, conditions of other tim- 
bers, source of air currents in drifts 
where timbers are placed, and other data 
which might have a bearing on the life 
of the treated timber. 
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FLOTATION PROGRESS AT BRITANNIA 


A Description Of The Flotation System Used At Britannia—Flotation Dependent Upon Nature 
Of Surface Of Particle—Special Equipment Necessary To Prevent Detrimental Oxide Film— 
Results Obtained Indicate Distinct Advance In Flotation 


T BRITANNIA BEACH, with- 

in 30 miles of Vancouver, on the 

shores of Howe Sound, one of the 
innumerable narrow inlets which in- 
dent the coast line of British Columbia, 
is situated the copper concentrating 
plant of the Britannia Mining and 
Smelting Co. The main portal of the 
mine is about two and a half miles in- 
land, at an elevation of 2,100 feet above 
sea level. 

The present concentrator, which re- 
places one destroyed by fire in 1921, was 
completed and began 
to operate in Feb- 
ruary, 1923. The mill i 
building and founda- 
tions, constructed en- 
tirely of concrete and 
steel, are located on a 
45-degree rock slope, 
which arrangement 
permits of gravity 
flow throughout the 
mill. -As_ originally 
designed, the rated 
capacity was for 2,- 
000-2,500 tons, but 
with certain modifica- 
tions this has been in- 
creased to well over 
3,000 dry tons daily 
at the present time. 


*Mill Superintendent and 

Metallurgist, Britannia 
& Smelting Co., 
std. 


Britannia Mill. 
incline railway to mine. Mine entrance in valley at extreme upper left 


By A. C. MUNRO AND H. A. PEARSE * 


The ore consists of a mixture of chal- 
copyrite and pyrite as the principal min- 
erals in a hard quartz porphyry gangue, 
which is often changed to a quartz mica 
schist spotted with films of chlorite. 
Mineralization is of the nature of im- 
pregnation and replacement of the schist. 
The ore also contains a small percentage 
of zinc blende, as well as low gold and 


Showing power house in center and passenger and freight with other 


silver values, and in various parts of 
the mine are found isolated occurrences 
of galena and non-metallic minerals such 
as gypsum, calcite, magnesite, and barite, 
The various sulphides can be fairly 
easily ground free from one another and 
from the gangue, so that it is unneces- 
sary to resort to very fine grinding. The 
gold appears to be largely in the free 
state, either in the quartz or loosely as- 
sociated with the chalcopyrite or pyrite. 
The silver is mostly intimately asso- 
ciated with the chalcopyrite, but there 
is also evidence to in- 
dicate that a smaller 
amount is closely as- 
sociated with the py- 
rite. 

The ore in place is 
practically free from 
oxidation, but the ap- 
plication of the 
shrinkage stoping 
method in sections of 
the Britannia mines 

_ necessarily maintains 
a large tonnage of 
broken ore in these 
stopes, much of which 
consequently becomes 
superficially oxidized 
before finally reach- 
ing the mill. The ad- 
mixture of such ore 

freshly 
broken complicates 
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5—500-Ton Coarse Ore 
Bins 


4—Hummer Washing 
Screens 

1—Set 72” x 20” Tray- 
lor Rolls 


8—Hummer Dry 
Screens 


4—Sets 54” x 20” Tray- 
lor Rolls 


6—600-Ton Fine Ore 
Bins 


3—Merrick Weightome- 
ters 
1—Roller Rod Mill 


1—7' x 16’ Drag Classi- 
fier 


1—Set 42”x 16” Tray- 
lor Rolls 


7 


1—20' Dorr Thickener 


18—7'x10' Traylor 
Mills, each with 
3’ x 20' Simplex 
Dorr Classifier in 


| 


closed circuit 


3—14 and 2—21-Cell 


M. S. Roughers 


1—14-Cell M.S. Cleaner 


Overflow to waste 


3—44’ x 14’ Door Thick- 


eners 


2—6-Leaf American 
Filters 


Concentrates to Storage 


Flow Sheet No. 3 Mill Britannia Mining and Smelting Co., Limited, June 10, 1926 


the treatment required to secure a sat- 
isfactory recovery of the copper in the 
present mill feed. 

In times past only those ores in which 
quite appreciable percentages of oxides 
or carbonates were found were consid- 
ered as oxidized, and therefore wholly 
or partially unfavorable to flotation 
treatment. However, as the latter art 
has become more thoroughly developed 
and understood, it has been realized 
that it is the nature of the surface of 
a mineral particle which is the controll- 
ing factor in the recovery or rejection 
of such a particle by the flotation pro- 
cess. When it is considered that a par- 
tial oxide film of even monomolecular 
thickness may render a mineral par- 
ticle partially or completely inert to flo- 


tation, the importance of milling ore as 
soon as possible after breaking, or at 
least protecting broken ore from even 
slight oxidation, becomes evident. How- 
ever, either of these courses is not al- 
ways practicable, so that the metallur- 
gist must adapt his treatment to the 
existing circumstances. It is also com- 
mon knowledge among flotation oper- 
ators that the soluble salts which are 
always found to be present in oxidized 
or semi-oxidized ore, according to their 
nature, exert a more or less detrimental 
effect on the results. Experimental 
work in the laboratory during the first 
year of operation of the new mill dis- 
closed the fact that the most refractory 
portion of the mill feed was the primary 
slimes—that is, the material through or 
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closely approaching 200 mesh in fine- 
ness. This finding is in accord with the 
quite commonly accepted theory of super- 
ficial oxidation as mentioned above. 


The minus 200 mesh material consti- 
tuted about 10 percent of the total mill 
feed, but contained at least 20 percent 
of the total copper, so it was decided to 
modify the flow sheet to permit the seg- 
regation of the primary slimes in order 
that they might be given special flota- 
tion treatment. Another advantage in 
this scheme is that practically all the 
soluble salts are also segregated with 
the slimes and thus prevented from con- 
taminating the major portion of the mill 
feed. This phase of the operation is 
subsequently discussed in greater detail. 

The “All Flotation” flow sheet, as out- 
lined herein, is the outcome of three 
years of continual research, both in the 
laboratory and in the mill itself. Al- 
though many modifications have been 
made in the fiow from time to time, the 
equipment in use is practically the same 
as originally installed, except that jigs 
were discarded with the introduction of 
differential flotation. 


CRUSHING AND FINE GRINDING 


Ore from receiving bins previously 
crushed at the mine to pass a 2'%-in. 
ring is thoroughly washed by means of 
high pressure sprays to remove adher- 
ing slimes and the finer material up to 
3-16-in. is removed by Hummer screens. 
This washing and screening process 
serves a double purpose inasmuch as 
that portion of the ore which contains 
the primary slimes and soluble salts is 
segregated, and also since the oversize 
is free from adhering slimes, difficulties, 
due to choking of rolls and blinding of 
dry screens, are practically obviated. 
The oversize from the Hummer screens, 
mentioned above, is reduced by means of 
one set of 72x20-in. and four sets of 
54x20-in. Traylor rolls to 3-16-in. and 
passed to fine storage bins. The under- 
size is sent to a drag classifier, the over- 
flow from which, containing practically 
all the primary slimes and soluble salts 
originally in the ore, is sent directly to 
one flotation rougher. The underflow 
unites with feed from fine bins passing 
to 17 7x12-ft. Traylor mills in parallel, 
each operating in closed circuit with a 
Simplex Dorr Classifier. The finely 
ground ore is then distributed to four 
other flotation roughers. 

Fine grinding equipment has recently 
been increased by the addition of a 
42x16-in. Traylor roll and a 7x12-ft. 
tube mill, which latter is utilizing as 
grinding media obsolete 41-in. shells 
carrying a rod load. Both these ma- 


chines are being used to reduce the 
coarser portion of the feed from the fine 
bins before it passes to the ball mills. 
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Pilot Plant. Capacity 1 ton per hour. Total cost, $1,300 


The ore is ground to 26-28 percent 
plus 65 mesh, which suffices to free all 
but a very small percentage of the chal- 
copyrite from the gangue and other min- 
erals. The hard nature of the gangue 
in the Britannia ore may perhaps best 
be judged by the fact that the cost of 
carbon consumed in diamond drilling is 
$1.60 per foot. This figure was obtained 
from the cost of over 5,000 feet drilled 
in various parts of the mine. The dilu- 
tion in the ball mills is maintained at 
approximately 65 percent solids, this be- 
ing increased to 18 percent solids before 
the pulp enters the roughing machines. 


FLOTATION ROUGHING 


Roughing equipment consists of five 
machines of the standard M.S. type— 
three of 14 cells and two of 21 cells 
each. With the exception of one of the 
21 cell machines, which is reserved for 
treating the primary slimes, each of 
these roughers is handling between 700 
and 800 tons daily, which considering the 
recovery obtained, is quite a remarkable 
performance. Previously to its entering 
the roughing circuit the pyrite in the 
ore is deadened by the addition of hy- 
drated lime to the ball mills, the con- 
sumption of this reagent on the washed 


Standard M. S. Flotation Machines 


ore averages about 1.6 pounds per ton. 
The lime is fed from a very slowly mov- 
ing conveyor into an agitating tank, and 
thence distributed in solution or sus- 
pension by pipe lines to each mill. 

For the collecting reagent, either 
potassium xanthate or an oil mixture 
consisting of 80 percent coal tar—20 
percent Canadian hardwood creosote, is 
used with almost equal success. The 
xanthate gives a slightly cleaner and 
higher grade concentrate, but for this 
reason, due to the lack of fine insoluble 
matter, the concentrate settles very rap- 
idly, and is difficult to pump and filter. 
The copper recovery is approximately 
the same with either reagent, but the 
coal tar mixture appears to give a very 
slightly better recovery of the free gold. 
The consumption of the coal tar mixture, 
which is always added at the ball mills, 
averages about .35 pounds per ton. 
When xanthate is used in place of the 
coal tar mixture, it is added directly at 
the head of each rougher, the addition 
at this point equalling .01 pounds per 
ton which is a very low consumption, 
but flotation records have indicated that 
the use of a larger quantity tends to 
float pyrite without increasing the re- 
covery of the copper. In experimental 
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Ore train entering roll plant. Nine car trains are now used 
instead of four as shown 


tests the xanthate has also been added 
with the ore entering the grinding mills, 
but there appeared to be no advantage 
in adding this reagent so far ahead of 
flotation. 


For frothing purposes there is added 
at the head of each rougher .13 to .15 
pounds per ton of steam distilled pine 
oil. In order to stabilize the somewhat 
brittle froth produced under existing 
conditions, there is also added both at 
the head and at points farther along the 
roughers a very small quantity of so- 
dium resinate. This reagent is made 
locally from resin and commercial caus- 
tic soda. 


SCAVENGING TREATMENT 


Early in 1925 some research was car- 
ried out which showed that a further 
addition of xanthate and pine oil toward 
the end of the roughing period greatly 
enhanced the recovery of the copper, 
but also tended to float considerable of 
the previously deadened pyrite. How- 
ever, it was found that the pyrite could 
be again deadened by regrinding with 
lime. As a result, the flow sheet was 
modified as follows: 

At the sixth cell from the tail end of 
roughers a further addition is made of 


Concentrates in storage. Showing clamshell, apron feeder 
and conveyor for loading concentrates on vessel 
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.03 pounds xanthate and .10 pounds of 
pine oil. This has the effect of floating 
a low grade concentrate consisting 
mainly of pyrite and averages approxi- 
mately 2 percent copper. This product, 
after thickening is reground with lime 
in one of the mills and returned to one 
of the roughing machines where it is 
treated together with some fresh feed 
and the copper mineral thus separated 
from the pyrite. No scavenging action 
is effected on the rougher which treats 
the returned pyrite concentrate, because 
this would involve floating the redead- 
ened pyrite a second time, and a con- 
tinually increasing circulating load of 
this mineral would be built up in the 
system. 

The following advantages may be 
claimed for this so-called scavenging 
treatment: 

(1) A much stronger flotation effect 
can be maintained on the tail cells of 
roughing machines than would other- 
wise be possible if it were necessary to 
maintain differential conditions during 
the whole time in which the pulp is 
passing through the machine. 

(2) Mineral particles consisting of a 
mixture of chalcopyrite and pyrite are 
readily floated, and the copper which is 
set free in the subsequent regrinding is 
thus recovered, whereas without the 
scavenging treatment there was at least 
a 50-percent chance of such copper go- 
ing into the tailings due to it being com- 
bined with pyrite which had been pre- 
viously deadened. It will be recognized 
that this permits somewhat coarser ini- 
tial grinding than would otherwise be 
necessary in order to obtain the same re- 
covery. 

(3) A third incidental advantage is 
that the strong flotation conditions con- 
stantly maintained on the tail cells acts 
as a safety device in case of short pe- 
riods of irregular operation. 

It is noteworthy that since the intro- 
duction of this scheme into the flow sheet 
recovery has been increased by over a 
pound of copper per ton of tailings. 


TREATMENT OF PRIMARY SLIMES 


As previously noted, the overflow from 
the drag classifier containing practically 
all the original primary slimes and solu- 
ble salts in the ore is laundered directly 
to one M. S. rougher. Assays of this 
material for “oxide” copper checked by 
two dependable methods indicate the 
presence of .01 to .05 percent. Al- 
though this represents a relatively small 
amount of oxidized copper, yet if con- 
sidered as a film coating on fine mineral 
particles would render a large number 
of such particles partially or completely 
inert to flotation. 

Analyses of average samples of the 
water decanted from the slimes enter- 
ing the flotation machines gave results 
as shown in Table No. 1. All the solu- 
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Upper and lower tube mills showing 
crane serving floors 


ble salts found to be present in appre- 
ciable amounts were added to charges 
of clean freshly broken ore in the lab- 
oratory test machine in order to de- 
termine the effect of each. Assays of 
concentrates and tailings for each salt 
tested are shown in Table No. 2. The 
equivalent of 3 pounds per ton of the 
reagent was added in each test. 


TABLE NO. 1—ANALYSIS OF WATER DE- 
CANTED FROM PRIMARY SLIMES 


Equivalent 
Salt Grams per Baines pounds per 
Litre Ww ton of 
ater 
slimes 
FeSO4 
Al2(SO4)3 } 27 .54 8.45 
Fe2(S0O4)3 
ZnSO4 .03 -06 38 
.62 1.24 7.90 
MgS0O4 .-10 -20 1.28 
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drozides, and therefore prevented from 
interfering in the flotation machine. 

Calcium sulphate is, however, more 
difficult to eliminate, although laboratory 
flotation tests have shown that the 
harmful effects of this salt are to a great 
extent neutralized by the addition of 
lime. It is believed that this is due to 
the solubility of the CaS0O4 being de- 
creased, by the common calcium ion 
effect when lime is also present. At- 
tempts to precipitate the CaSO4 with 
such reagents as sodium silicate have 
not proven very successful. On these 
primary slimes potassium xanthate is 
used exclusively as the collecting rea- 
gent, the consumption averaging approx- 
imately .2 lbs. per ton of slimes treated. 
Due to the oxidized nature of the pyrite 
in the slimes, this mineral shows very 
little tendency to float even when such 
a relatively large quantity of xanthate 
is applied. For frothing purposes, a 
mixture of 7 percent Pine oil—25 per- 
cent Fumol is used. Fumol, an aldehyde 
by-product from the manufacture of 
acetaldehyde and acetone, appears to be 
of particular value in treating ores 
which are partially oxidized, and it pos- 
sesses collecting as well as frothing 
properties. However, as it is an expen- 
sive reagent, the cost would be almost 
prohibitive if used on the whole ton- 
nage instead of on the segregated slimes 
only. 

From the foregoing discussion it will 
be seen that the segregation of the 
slimes not only limits the detrimental 
effects of soluble salts, particularly 
CaS04, to a small tonnage, but also per- 
mits the use of special, and larger 
amounts of reagents than would be ad- 
visable or necessary on the major part 
of the ore treated. It may be remarked 
that even so the tailings on the primary 
slimes rougher average .20-.30 percent 
Cu as compared to .10 on the other 


Blank—with Distilled 
Zinc 
Aluminium Sulphate—Al2(S04)3 
Ferrous Sulphate—FeSO4....... 
Magnesi 
Calcium 


Percent 


Percent Cu. Percent Cu. Recovery 

8.3 17 90.0 
15.1 15 91.2 
14.4 30 82.4 
12.5 21 87.6 
16.5 44 74.0 
12.2 16 90.6 
12.7 44 74.0 
17.5 56 67.0 


It will be observed that calcium sul- 
phate, which is present in the largest 
quantity, is also the salt most detri- 
mental to recovery. The sulphates of 
aluminum magnesium, ferrous iron and 
zinc are also shown to be decidedly 
harmful, but are present in smaller quan- 
tities than CaSO4. Moreover, lime is 
added to the primary slimes some dis- 
tance ahead of flotation, always in suffi- 
cient quantities to maintain an excess of 
free alkalinity, so that these latter sul- 
phates are precipitated as insoluble hy- 


machines, which treat the washed ore. 

If insufficient lime is added to the 
primary slimes, the tailings may in- 
crease to .7 percent Cu or even higher 
according to the nature of the ore. This 
point illustrates the general usefulness 
of lime as a flotation agent, not only to 
inhibit the flotation of pyrite, but also 
to enhance the recovery of other min- 
erals. 

CLEANING 


The concentrate product from all 


rougher cells, except the last six on each 


Pre 
| 
TABLE NO. 2.-EFFECT OF SOLUBLE SALTS ON FLOTATION 
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‘TABLE NO. 3 
May, 1923 May, 1926 


Ratio of Concentration......... 6.6 14.2 
Percent Recovery—Copper..... 89.60 92.13 
Percent Recovery—Gold........ 66.30 55.0 
Percent Recovery—Silver....... 65.50 43.5 

Reagents—Lbs. per ton 
we 1.74 
Hardwood Creosote............ -26 .07 
Potassium Xanthate ees .034 
01 
Sodium Resinate...... 01 
Cost per ton—Cents 4.88 5.0 

Grinding Media—Consumption 
Danish Pebbles— 

10.3 eee 
Rail Balls— 

Power Consumption— 

Tons milled per man shift.... 43.0 89.0 


Total Mill’g Cost Cts. per ton 171.7 42.5 


machine, is subjected to a cleaning oper- 
ation. This is accomplished in a 14-cell 
machine similar in all respects to the 
standard M. S. roughers. No fresh oils 
or reagents are added at this point as 
there is always quite sufficient oil in the 
middlings to maintain a copious froth. 
The slowness of response to flotation of 
the copper mineral in even the washed 
portion of the ore at present being 
treated makes it imperative that the 
strongest flotative influence be brought 
to bear throughout the entire roughing 
period in order to make a satisfactory 
recovery. This therefore entails the 
floating of a certain quantity of pyrite 
into the middlings and cleaning may be 
considered as not only a means of elim- 
inating silica, but also as an aid to re- 
ducing the pyrite content of the finished 
concentrate. In this connection the pres- 
ent Britannia flow sheet is defective, in- 
asmuch as pyrite once floated on the 
roughers tends to float again immedi- 
ately upon its entrance to the cleaner. 
It is proposed to remedy this defect by 
regrinding the middlings with lime be- 
fore cleaning. Experimental results in 
the laboratory, and in pilot tests con- 
ducted in the mill, have demonstrated 
that such a modification of our flow 
sheet would result in deadening the once 
floated pyrite to the extent that the 
greater elimination of this mineral would 
make possible an increase of at least 
5 percent in the cleaner concentrate 
grade over that at present obtainable. 

Cleaner tailings are pumped to a 
small tank, and thence distributed by 
gravity flow to the head of each of the 
grinding mills. The water takes the 
place of the head water which would 
otherwise be used on the mills, and by 
this regrinding of the cleaner tails, any 
chaleopyrite still combined with pyrite 
is set free, and the latter mineral is 
again deadened before it re-enters the 
roughing circuit. 


METALLURGICAL CONTROL OF OPERATION 


All the flotation machines are placed 
on the same level in two banks on each 
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TABLE NO. 4.—SCREEN ANALYSIS; COMPOSITE FLOTATION CONCENTRATES; FOR 


MAY, 1926 
COPPER IRON INSOLUBLE 
On 1.5 15 21.97 1.6 1.6 27.2 1.4 3.9 3.9 
On excavate: 45 60 2156 46 62 314 48 62 121 84 128 
On 10.0 16.0 20.75 98 16.0 320 108 17.0 7.1 111 284 
On 12.0 28.0 20.54 11.7 17.7 33.6 13.6 30.6 6.2 11.5 34.9 
Through 200 ......... 72.0 100.0 21.15 72.8 100.0 28.5 69.4 100.0 5.8 ° 65.1 100.0 
Totals.......... 100. 21.07 100.0 29.5 100.0 6.4 100.0 


SCREEN ALALYSIS; COMPOSITE FLOTATION TAILINGS; FOR MAY, 1926 


COPPER IRON 
MESH Ace. Ace. Pet. Wt. Ace. Pet. Pct. Wt. Ace. Pet. 
Pet. Wt. Pct. Wt. Pct. Cu. Pct. Cu. Cu. Wt.Cu. Pet. Fe. Fe. Wt. Fe. 
On Mees 4.5 4.5 21 21 6.4 6.4 1.9 1.8 1.8 
On 8.0 12.5 11 18 9.3 15.7 1.6 2.9 4.7 
On 15.5 28.0 14 16 80.6 2.0 69 11.6 
On 12.7 40.7 12 15 10.4 41.0 3.8 94 21.0 
On 150 10.3 51.0 10 14 48.1 5.0 
On 200 |....... 98 60.8 ‘09 13 5.7 53.8 6.0 123 44.7 
Through 200 |....... 39.7 100.0 “17 ‘15 46.2. 100.0 62 553 100.0 
Totals......... 100. 15 100.0 44 100.0 
TABLE NO. 5.—COMPOSITE TAILINGS 
Mesh Pct. Material Pct. cu. Pct. of Total Pct. Oxide 
Copper Loss Copper 
32.3 10 28.2 "0065 
39.7 17 46.2 ‘0181 


= = = 


TABLE NO. 6.—SEPARATION OF CHALCOPYRITE AND ZINC BLENDE 


Samples—Pilot Plant—Feed 1 Ton per Hour 
Head—Concentrates from thickeners............... 
Copper Comcemtrate 
Zinc Concentrate 
Residue—Mainly Pyrite and Silica 


100.0 19.1 8.3 
20.0 17.9 19.4 
6.0 3.7 50.2 
26.0 0.35 0.8 


Pet. Material Pect.Cu. Pct. Zn. 


Note: In these tests it was found that the gold and silver always concentrated with the chalcopyrite. 


side of a central passageway. This ar- 
rangement makes only one 
operator per shift, which in addition to 
the saving in labor cost, has the ad- 
vantage of undivided responsibility for 
maintaining satisfactory results. 


necessary 


Alkalinity is controlled by titrating 
the tailings water from each rougher 
with a weak sulphuric acid solution 
every two hours. The amount of lime 
which must be added varies frequently 
according to the changes in the natural 
acidity of the ore. 

A small laboratory adjacent to the 
flotation floor has been provided, and 
samples of the tailings and concentrates 
from each rougher and the cleaner are 
taken every two hours. Tailings are as- 
sayed by the color and concentrates by 
the fluoride-iodide methods, which are 
both rapid, so that in half an hour after 
the samples are taken, the results are 
in the hands of the operator who can 
immediately make any required adjust- 
ments. It has been found that this pro- 
cedure tends to eliminate the personal 
element and promotes consistent operat- 
ing results. 


MILL PERFORMANCE 


In Table No. 3 is shown a summary of 
the essential details of milling results 
for May, 1926, as compared with those 
of May, 1923, when the mill had been 
in operation for only three months. This 
was before differential flotation had been 
begun as indicated by the low ratio of 
concentration secured when the pyrite 
was not inhibited from floating with the 
copper mineral. Under present condi- 
tions of operation approximately 86 per- 
cent of the pyrite is eliminated from 
the finished concentrates. 


The increase in copper recovery is 
worthy of note, especially as the ore 
being treated at the present time is more 
oxidized and therefore less readily 
amenable to flotation than in 1923. 

Reference to Table 4, showing screen 
analyses of flotation concentrates and 
tailings reveals the fact that 46.2 percent 
of the total copper loss in the tailings 
occurs in the minus 200 mesh material, 
while in the material through 65 on 200 
mesh the loss is only 23.2 percent. In 
this regard the figures shown in Table 5 
are very interesting. 
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The assay for oxide copper was care- 
fully checked by two different methods. 

It will be noted that the oxidized cop- 
per is approximately three times as great 
in the minus 200 as in the other mesh 
material. This copper is undoubtedly 
ground free, and is fine enough to float 
readily, so that it would seem that the 
reason that such copper mineral does not 
float is on account of it being coated 
with a thin film of oxide. In the next 
coarser screen size, where the copper min- 
eral is ground comparatively fine, and 
not nearly as highly oxidized, the cop- 
per loss is very low. The loss in the 
plus 65 mesh is, of course, largely due to 
insufficient grinding to free the mineral 
from the gangue. Nearly all this ox- 
idized copper in the minus 200 mesh ma- 
terial originates in the primary slimes 
in the ore, as it comes from the mine. 
The segregation of these slimes, by 
means of the drag classifier in order 
that they may be subjected to special 
flotation treatment, has undoubtedly 
been a considerable aid in dealing with 
partially oxidized ore. 

It will be noted that the present re- 
coveries of gold and silver are 55 per- 
cent and 63.5 percent respectively. Part 
of the gold and practically all of the 
silver loss is with the rejected pyrite 
and therefore beyond the mill control. 
It may be remarked, however, that there 
is in the tailings a small percentage of 
fine free gold which appears to be very 
difficult to recover by flotation. 

MILLING Costs 

Another point of interest in connec- 
tion with the Britannia milling opera- 
tion is the exceptionally low cost. The 
total cost in cents per ton, including pri- 
mary crushing and royalties was 42.5 
for May, 1926. Excluding the cost of 
the underground crushing operation at 
the mine, and royalties, the direct cost 
for 1926 to date covering all operation, 
maintenance, and renewals for the mill 
itself was 35.2 cents per ton. 

The chief factors contributing to this 
low cost are: 

(1) Power, not exceeding .5 cents per 
Ww. 

(2) The use of grinding balls locally 
made from scrap rails. 

(3) Low labor cost per ton of ore 
milled. 

(4) Use of “Britannia” lining in mills 
(i.e., rail sections set on end in neat 
cement. ) 

(5) Increasing of the thickness of roll 
shells from 5 inches to 8 inches. 

(6) Low cost of flotation oils and rea- 
gents per ton of ore milled. 

ZINC SEPARATION 

The ore from all parts of the Britan- 
nia mine contains small percentage of 
zine blende, and in some localities the 
percentage is relatively high. During 
the early part of 1925 it was observed 
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that the zinc content of the mill concen- 
trates was steadily increasing and 
rapidly approaching the smelter penalty 
limit. Since this condition appeared at 
that time likely to continue the re- 
search department undertook to inves- 
tigate the possibilities of making a sep- 
aration of the zinc blende into a market- 
able concentrate. 

The experimental work in this con- 
nection was carried to a successful con- 
clusion, but has not been applied in mill 
operation for the reason that a survey 
of the zinc reserves of the mine con- 
ducted concurrently with this experi- 
mental work, disclosed the fact that 
there was not available a tonnage of cop- 
per ore sufficiently high in zinc to war- 
rant the installation of the necessary 
additional equipment. However, since 
the subject may be of interest to any- 
one who is treating a copper ore contain- 
ing zinc, a brief summary of the treat- 
ment evolved is included herein. 

Owing to the very small percentage— 
about 1 percent or less of zinc in the 
crude ore, as well as to the fact that 
the zinc mineral readily concentrated 
with the chalcopyrite under existing con- 
ditions of flotation, it appeared advis- 
able to attack the problem from this 
angle rather than to try and make a sep- 
aration in the primary roughing circuit. 

«Consequently tests were conducted on 
the partially de-watered concentrates 
from the underflow of the Dorr thick- 
eners. After exhaustive tests with other 
reagents, which were not successful, it 
was found that by regrinding the con- 
centrates with approximately .5 lbs. per 
ton of sodium cyanide, the zinc blende 
could be sufficiently deadened to permit 
the flotation of a high grade copper con- 
centrate low in zinc. After removal of 
the chalcopyrite the blende was floated 


Concentrates being loaded on vessel for 
shipment to Tacoma smelter 
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by the addition of approximately .5 lbs. 
CuS0O4. The pyrite in the original con- 
centrate is of course also deadened by 
the cyanide and remains in the tailings 
which in actual operation would be re- 
turned to the primary roughing circuit 
to recover any remaining values which 
they might contain. 

A mixture of 75 percent cresylic acid 
—25 percent coal tar, was finally adopted 
as the most satisfactory reagent for 
floating the copper concentrate, while the 
biende was floated with xanthate. The 
key to making a successful separation is 
in securing a thorough regrind of the 
original concentrates, and best results 
were obtained when the mill discharge 
was held at about 75 percent solids. The 
probable explanation appears to be that 
it is necessary to break down existing 
oil films, and by actual cracking or abra- 
sion to expose fresh surfaces of mineral 
particles to the action of the reagent, in 
this case cyanide. 

Table No. 6 indicates the results ob- 
tained by operation of a small pilot plant 
having a capacity of one ton per hour. 
Even though the percent of zinc avail- 
able in the average run of mine ore did 
not appear to warrant proceeding with 
the installation of equipment to make 
such a separation, these results at least 
indicated what might be accomplished 
along the lines of further elimination of 
pyrite from the finished concentrates. 

To Mr. O. Wiser, Consulting Metal- 
lurgist, for the Howe Sound Co., of 
which this company is a subsidiary, is 
due a large measure of credit for im- 
provements which have been made in 
milling practice at Britannia during the 
last three years. The present writers 
also wish to express their appreciation 
to Mr. C. P. Browning, General Man- 
ager, and to other company officials, 
whose policy has made such advances 
possible. 


STANDARD EQUIPMENT 

The Department of Commerce reports 
that elimination of 762 seldom-used 
sizes of valves and fittings and 18 sizes 
of wrought iron and wrought steel pipe 
and pipe fittings was decided on at a 
conference of makers, distributors and 
users of this commodity. New produc- 
tion will beeome effective September 1, 
and existing stocks will be reduced to the 
recommended sizes by January 1, 1927. 

Fifty-four concerns, and 10 trade as- 
sociations have adopted simplified prac- 
tice recommendations for tin and gal- 
vanized household ware. 

Accepting simplified practice recom- 
mendations on steel reinforcing bars and 
steel spiral rods, the Alamo Iron Works, 
of San Antonio, says it has been of 
great assistance to all interests and has 
lowered costs. The schedule is adequate 
for all buildings, and as a result of the 
simplified practice, costs will be lowered. 
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COAL 


PRACTICAL 


OPERATING MEN’S 


DEPARTMENT 


NEWELL G. ALFORD, Editor 


Practical Operating Problems of the 


Coal Mining Industry 


TIMBER PRESERVATION AT PRIMERO MINES 


Methods Used And Results Obtained In Timber Preservation At The Primero Mines Of The 
Colorado Fuel And Iron Company Where Extremely Bad Roof And Tremendous Side Pressure 


HE Primero coal mines of the 

Colorado Fuel & Iron Co. are lo- 

. cated in Las Animas County, 
Colo., about 17 miles west of Trinidad. 
The coal is a heavy coking, and of a very 
friable nature. Height of seam is 6 feet 
6 inches. 

An extremely bad roof, together with 
tremendous side pressure, necessitates the 
use of cross bars in both rooms and 
entries, spaced on 3% foot centers. Seven 
and 8-foot props with 5 to 6 inch tops are 
used in rooms. Rooms 14 feet wide are 
driven 200 feet on 50-foot centers, and 
the pillars must be pulled back quickly 
before the squeeze caused by heavy side 
pressure comes on. Failure of cross bars 
is followed by a roof fall varying any- 
where from 5 to 15 feet or more in height. 
Entries are driven 9 feet wide and special 


* Superintendent. Primero mines, Colorado Fuel 
& Iron Co. 


Makes Timbering Problem Serious 


By F. T. BAKER * 
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peeled piling with an average diameter 
of 12 inches are used for cross bars. 
With conditions such as these, it is 
readily seen that the timber problem is a 
serious one. Timber sets on return air- 
courses are affected with a fungus growth 
shortly after they are set. This causes 
rapid decay, and they do not last longer 
than from two to three years, especially 
where a humid condition exists. 

With a view to remedying their timber 
problem, this company in 1922 installed 
a timber-treating plant, and the follow- 
ing is a brief description of the arrange- 
ment: 

An open tank dipping process, consist- 
ing of two open treating tanks, size 22 
feet by 4 feet 3 inches; one 20,000-gallon 
capacity storage tank, size 10 feet 6 


inches by 29 feet 5 inches; two storage 
tanks, size 16 feet by 66 inches, con- 
structed from old boilers, these are for 
hot and cold storage, capacity 2,800 gal- 
lons each; one 12 by 7 by 12 Burnham 
pump, and one 3-ton Triplex chain block 
stspended to a traveling crane. The 
20,000-gallon storage tank is connected 
with hot and cold storage tanks by a 
3-inch gravity pipe line, and these tanks 
are connected with treating tanks by 4- 
inch gravity lines. The return from 
treating tanks to hot and cold storage 
tanks is through 4-inch lines, liquid being 
pumped back with Burnham pump. 

For the larger part we have used creo- 
sote for the preservative and have been 
treating native pine and red spruce tim- 
ber. This timber is cut within a radius 
of 25 miles from the plant, and the bark 
is removed and timber allowed to 


thoroughly season before shipment. 


Timber treating plant of the Colorado Fuel and Iron Company, Primero, Colorado 
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Timbering preparation and transportation at Primero 


Upon its arrival at the treating plant it 
is unloaded on a platform for the saw- 
mill and cut to proper lengths. It is 
then framed according to specifications 
and loaded on cages placed on pit-car 
trucks and taken to the treating plant. 
The treatment required varies, of 
course, with the kind of timber and state 
of seasoning. We have found that red 
spruce requires a longer period of im- 
mersion to secure proper amount of ab- 
sorption than the native white pine. 
The method of treatment is as fol- 
lows: The cage with timber is hoisted by 
means of chain blocks into one of the 
empty treating tanks. Each cage will 
hold from 9 to 12 timbers of 14-inch 
diameter, varying in length from 7 to 10 
feet. Each treating tank will hold two 
cages, or a total of four at one time. 
After the two cages of timber have been 
placed in one of the empty tanks, the 
valve is opened from hot storage tank 
until cages are submerged. By an 
arrangement of steam coils in bottom of 
the treating tank, temperatures are 
gradually raised to a point from 150 to 
a maximum of 200 degrees F. Timber 
is kept in the hot bath from one to two 
hours, according to seasoning. The 
second tank is filled with two cages of 
timber and the valve from the cold stor- 
age tank is opened to the first treating 
tank, causing the hot liquid to overflow 


in second tank. Timbers are left in cold 
bath only long énough for the liquid to 
reach minimum temperature, which will 
vary from 60 to 100 degrees F. If tim- 
bers have received treatment just prior 
to quitting time we usually keep them in 
cold bath over night. 


As soon as timber is dried thoroughly 
after being removed from tanks, they are 
taken into the mine and placed in entries 
where it is figured that the life of the 
entry would exceed the life of untreated 
timber, otherwise there would be no ob- 
jective gained, as treatment is expensive, 
and a treated timber will break as readily 
as an untreated one when a _ heavy 
“squeeze” is encountered. Extreme care 
must be exercised in transporting treated 
timber into the mine and setting in place, 
as the value of the treatment is greatly 
reduced if through any cause the surface 
of the timber is exposed inside of the 
penetration of the preservative. It is a 
good plan to furnish timbermen with a 
supply of preservative at their working 
places so that they may give a brush 
coating to any exposed surfaces. 

All treated timbers are dated with nail 
tie dates showing the month and year in 
which they were placed in service, and 
in this manner accurate records are 
easily available. 

The first timber was treated with this 
process in December, 1922. Native white 


pine timber was used, and the first of 
these treated timbers were placed in the 
First North entries in February, 1923. 
Untreated timbers were also placed at 
varying distances along the entry so that 
we would be able to make comparisons. 
An inspection in April, 1926, over three 
years afterward, showed the treated tim- 
ber in as good condition as when they 
were placed in these entries, and the 
untreated timber so badly decayed at the 
bottom that a 4-inch knife blade could 
easily be pushed its entire length into 
them. They are located on a return-air 
current, and as this section of the mine 
has not been worked for the past two 
years, very little circulation of air has 
been permitted. This condition is 
equally true throughout the mine where 
treated timbers have been used. How- 
ever, there are some cases where fungi 
has accumulated on timbers treated with 
creosote, but it is my opinion that this is 
due to the use of improperly seasoned 
timber, imperfect treatment, or rough 
handling in transporting into the mine, 
and not through a failure of the pre- 
servative. 

In July, 1922, we placed several sets 
of timber treated with the preservative, 
Aczol. The ingredients of this preserva- 
tive are ammonia, zinc, copper, and 
phenol, and it is claimed that they are 
combined in such a manner that they are 


Other views of the timber preparation and handling equipment at Primero 
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completely soluble during the impregnat- 
ing period, insuring a thorough penetra- 
tion, and become insoluble and firmly 
fixed in the wood after the treatment is 
completed. This preservative was used 
in a 6 percent solution, 6 parts of the 
concentrated material was diluted with 
94 parts of water to obtain the proper 
strength for the treating fluid. The only 
precaution necessary was to pour the 
ecncentrated solution into the water of 
dilution under constant stirring to pre- 
vent precipitation of any of the ingredi- 
ents, and to do the treating in a covered 
tank to prevent premature evaporation 
of the ammonia. 


The application was made at ordinary 
temperature and the timber was allowed 
to soak in the solution for several hours. 
These sets were placed in the third cross 
entry, and as this part of the mine has 
been abandoned, the timbers were re- 
cently recovered and placed in the main 
aircourse. All except three sets were in 
as good condition as when placed in the 
mine, and an inspection of the three sets 
that had failed revealed that the timber- 
man who had placed them had sawed off 
the bottoms of the posts, because 
they were too long. Untreated timber 
placed at the same time was found to be 
badly decayed and not worth recovering. 
Timber treated with this preservative 
presents a flinty surface, and the action 
of the ingredients appear to bind the 
wood fiber together in such a manner as 
to prevent the accumulation of mold and 
fungus. We are very well satisfied with 
our experiments with this preservative. 

In February, 1922, some sets of timber 
that had been given a brush coat with 
hot coal tar were placed in the main 
aircourse near the fire-boss_ station. 
After four years service they are in 
practically as good condition as when 
placed in the mine, while untreated tim- 
bers placed next to them at the same time 
are in a bad state of decay. On some 
other timber that was painted with coal 
tar after the timber had been set up in 
the mine, it was found to have failed 
almost to the same extent as untreated 
timber. This condition was due to the 
fact that the entire surface had not been 
covered. 

We have kept records of costs of treat- 
ment, but they are not of sufficient ac- 
curacy to form a basic figure thus far, 
for the following reasons: 

There have been three changes in labor 
rates around the mines during the past 
three years. Prices on preservatives 
have varied as much as 10 cents per 
gallon. Also, we have not thus far 
adopted any definite policy of scheduling 
operations on the different sizes and 
classes of timber treated. 

Cost of treatment per linear foot of 
piling 12 inches in diameter has averaged 
about $.076. In treating mine timbers or 


ties of smaller diameters, the cost per 
linear foot, of course, would be much less 
on account of a greater number of linear 
feet of material that could be handled in 
the same length of treatment as required 
for timbers of larger diameter. Cost per 
square foot of surface of all classes of 
material treated has averaged about 
$.024. 

Timber such as our native white pine 
and sawed ties will absorb a great deal 
more of the preservative than the red 
spruce. Well-seasoned timber has 2 
greater absorption than unseasoned. 

While we have been more or less in 
the experimental stage in the use of pre- 
servatives, and the treated timbers have 
not been in service for a sufficient length 
of time to reveal what length of life we 
may expect from them, results so far 
indicate that the use of preservatives will 
result in a considerable saving in mine 
timber costs. 


CHANGES IN LIST OF PERMIS- 
SIBLE EXPLOSIVES 


LIST of additions removals, and 

changes in the permissible list of ex- 
plosives during the year 1925 is con- 
tained in Serial 2737, recently issued by 
the Bureau of Mines, Department of 
Commerce. A complete list of permis- 
sible explosives tested prior to January 
1, 1925, was published in Bureau of 
Mines Technical Paper 376. 


GEORGIA CLAYS FOR BRICK 
MAKING 


HE Georgia sedimentary  kaolins, 

bauxitic clays, and bauxites tested by 
the Bureau of Mines show deformation 
values from cones 34 to 30. Bricks made 
from them showed superior load-carry- 
ing capacity, and good resistance to 
spalling. The resistance to slag is not 
very different from a high-grade clay fire 
brick. Enough work has been done to 
demonstrate that these refractory ma- 
terials can be made into brick in a prac- 
tical way, both by the dry-press and 
slush-mold processes. Furnace tests 
under actual working conditions have 
shown that the service rendered by fire 
brick made from Georgia sedimentary 
kaolins was at least equal to and in the 
majority of cases superior to that of 
fire clay and silica brick. 

Inasmuch as the high-grade accessible 
fire clays are waning, the average qual- 
ity of the fire brick decreasing, and the 
demand for better fire brick increasing, 
it would appear that the future of the 
fire-brick industry lies in the utilization 
of the sedimentary kaolins, bauxitic 
clays, and bauxites of the coastal plain. 
Vast areas are underlaid by deposits of 
such substantial thickness that there is 
enough high-grade material to meet the 
needs of the refractory industry for zen- 
erations to come, 
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LEGISLATIVE REVIEW 
(Continued from page 527) 
gations which are designed to make the 
United States independent of foreign 
sources of potash and to encourage the 
development of a new American industry. 
The bill is designed to determine the 
location, extent, and mode of occurence of 
potash deposits in the United States and 
to conduct laboratory tests as to the 
quality and use of potash. The Secre- 
taries of Interior and Commerce are au- 
thorized to cooperate with individuals, 
associations, corporations, states, munici- 
palities, educational institutions or other 
bodies, under formal agreement, in carry- 
ing out the purposes of the legislation. 
Before undertaking drilling operations 
upon any tract of land the Secretaries 
of Interior and Commerce jointly shall 
enter into contract with the owners or 
lessees of the mineral rights, the con- 
tract to provide that not more than the 
actual costs of the exploration shall con- 
stitute a preferred claim in favor of the 
United States and its cooperators against 
any minerals developed; the contract 
shall provide that the owners or lessees 
of the lands and mineral rights within 
a mile of a proposed well shall pay the 
Government and its cooperators an 
amount equal to the actual costs of said 
explorations, payments to be made at 
such time, in such manner, and in such 
proportions as the departmental Secre- 
taries may determine equitable. The 
contract shall not restrict the Secretaries 
jointly in the choice of drilling locations 
within the property or in the conduct of 
the exploratory operations, so long as 
such selections or conduct do not inter- 
fere unreasonably with the use of the 
surface of the land or its improvements. 
The contract shall provide that the 
United States and its cooperators shall 
not be liable for damages on account of 
reasonable use of the surface necessary 
in the proper conduct of the work. Be- 
fore drilling is commenced the Secre- 
taries, jointly, shall require the owners 
of lands and mineral rights within a 
radius of not less than 1 mile of any 
proposed well, in consideration of the 
probable increase in value of such lands 
and mineral rights incident to discovery 
of potash, and in order to prevent profi- 
teering, to enter into agreement whereby 
the Secretaries jointly are empowered to 
act as referees in determining the maxi- 
mum price at which the potash rights in 
such lands can be sold. This agreement 
shall run with the lands and mineral 
rights. The owners of potash rights, in 
consideration of the advantage accruing 
from an equitable price for such potash 
rights as effected by the Secretaries, may 
be required to enter into an agreement 
whereby the potash produced from the 
lands shall be marketed at a price not 
in excess of a maximum determined by 

the Secretaries jointly as equitable. 
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PRESERVATIVE TREATMENT OF MINE TIMBER 


The Mining Industry Has Been Slow In Developnent Of Treated Ties And Timber Principally 
Because Forest Products Were Cheap—T oday T.1e Modern Mine, To Be Operated Economically, 
Should Treat All Permanent Or Semi-Permanent Ties And Timbers With A Standard Preservative 


HE railroads in this country are 

| to be congratulated on what they 
have accomplished during the last 

20 years by treating their ties and tim- 


bers. When such railroads as the Santa 
Fe, the Pennsylvania, the New York 


* Engineer, Century Bldg., Pittsburgh, Pa. 


By GRANT B. SHIPLEY* 
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Central and others can show treated ties 
which have been in the track over 20 
years but which would ordinarily have 
decayed in from three to eight years, 
is no further 


there doubt as to the 


Fig. 1.—Interior of a very complete small outfit 


Fig. 2.—Loading platform and treating building 
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economy of using treated material and 
the mines can get similar results. Some 
mining engineers have hoped that sub- 
stitutes would eventually eliminate the 
use of wood ties and wood timbers in 
mines and, therefore, the treating prob- 
lem has been neglected by them. 

Concrete, steel and gunite each has 
its place in mines, but it is a fact that 
the treated wood is more flexible and 
more economical when installed in its 
proper place. It is generally understood 
that the average life of untreated ties 
and timbers in the mines is three years 
and, when this same material is prop- 
erly treated with a good preservative, 
there are possibilities of increasing this 
life to anywhere from 9 to 25 years 
or even more. The railroad experience 
has demonstrated that coal tar creosote 
and zine chloride as preservatives are 
satisfactory; that there is no question 
about getting results with these stand- 
ard preservatives. Some mines may 
condemn the use of creosote on account 
of the fire hazard but, if the wood is 
thoroughly treated and made free of 
drippage after treatment, the risk is not 
great, especially in wet mines. Zinc 
chloride is sometimes condemned for 
fear the zinc will leach out; however, 
tests have demonstrated that, when wood 
is thoroughly treated with a zinc chlo- 
ride solution, the leaching does not pre- 
vent a great increase in the life of the 
timber. Other preservatives have been 
used to a limited extent in this country 
and are being advocated. 

To secure thorough penetration and 
treatment of the wood, all treatment 
should be done in a closed treating cyl- 


Fig. 3.—Tram car loaded with mine ties 
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inder under pressures of from 150 lbs. 
to 250 lbs. per square inch, depending 
upon the species of wood. Painting and 
open tank treatments are helpful but not 
thorough and the labor for such work 
is nearly the same as on _ pressure 
treated material; furthermore, in the 
ereosote treatment more expensive oil 
must be used in painting or in the open 
tank treatment in order to decrease drip- 
page and I believe this is one of the 
reasons some mines consider creosote a 
fire hazard. The pressure process 
should be used wherever possible in 
preference to any other treatment and 
if used in accordance with either the 
American Wood Preservers’ Association 
or American Railway Engineering As- 
sociation standard specifications will get 
results. These specifications are the pro- 
duct of the best railroad engineering 
practice in the world today; which ex- 
perience the mines should capitalize to 
avoid unnecessary experimentation. 
Pressure processes are operated by 
either the full cell or empty cell sys- 
tem. The full cell system is based on 
filling the wood cells with preservative, 
or nearly so, and is used in all salt 
treatments or if heavy creosote treat- 
ments are required. The empty cell 
system is based on pumping into the 
wood cells a large amount of preserva- 
tive, then extracting part of the pre- 
servative, leaving the cell walls or fibres 
coated and thus reducing the net con- 
sumption of the preservative. The 
empty cell treatment is operated by two 
methods, which are the Rueping process 
and the Lowry process. In the Ruep- 
ing process, initial air pressure and a 
final vacuum are used. With the Ruep- 
ing process it is possible to get deeper 
and better penetration in all woods with 
less preservative, for the initial air 
opens passages, thus permitting deep 
percolation of the oil and, by regulating 
the initial air pressure and oil pressure 
to suit the species of wood, the required 


Tram car loaded with mine ties 


final retention can be controlled where- 
as, with the Lowry process, having a 
final vacuum only the retention cannot 
be so completely controlled; and more 
preservative is required to get a deep 
penetration. To get good penetration 
and thorough treatment, all wood should 
be free of bark and nearly dry. The 
most economical way to dry mine ties 
and timbers is to carefully pile in the 
open where the air can circulate around 
the material and let it air-season. Pine 
can be steamed and part of the moisture 
extracted under a vacuum. Green fir, 
oak and hardwood can be boiled in oil 
under vacuum to reduce the water con- 
tent. 
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To further aid penetration, the re- 
fractory woods like fir, tamarack, hem- 
lock, ete., can be run through an in- 
cising machine, which punches small 
holes in the wood surface. All timbers 
for construction work should be framed 
before treatment and all ties should be 
adzed and bored before treatment. 

During the last few years the new 
railroad and commercial treating plants 
have made a great many improvements 
in design and operation and, where each 
plant is treating anywhere from twenty 
million to eighty million board feet, they 
have found that any improvement which 
will give better treatment and save 
a fraction of a cent per cubic foot is 
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worth while. Nearly all of these new 
plants are constructed to use any pre- 
servative with the Rueping process as 
well as any other process; they are using 
higher pressures with tank scale weigh- 
ing devices, high pressure air storage 
with motor driven power units where 
possible. The mines can profit from this 
experience but the treating plants for 
mines must, of course, have 
capacities. 

The ideal location for a small treat- 
ing plant is near a power plant where 
steam for heating the preservatives, 
either low pressure or high pressure 
air, water and electric current for 
driving the motor operated power units 
are available. Furthermore, with such 
a location it is nearly always possible 
to operate the plant under the super- 
vision of a regular foreman and use 
convenient common labor, thus keeping 
down the cost of operating. Where a 
mine can have material treated in 
transit, it is often more economical to 
have the work done by commercial treat- 
ing plants which make a specialty of 
such work. 

The size of a treating plant will de- 
pend on the species of wood to be 
treated, the quantity and size of the 
material to be treated per day of 24 
hours, the preservative and process to 
be used and the seasoned condition of 
the wood. The treating cylinders are 
made from 36-in. diameter up to 96- 
in. diameter. For small mine treating 
plants cylinders either 63-in. diameter 
with 24-in. gauge track or 74-in. diam- 
eter with 30-in. gauge track are the 
most practicable and these cylinders 
should be designed for not less than 
200-lbs. working pressure. 

Today there is only one argument in 
favor of using untreated mine timbers; 
that it does not pay to treat posts or 
cribbing that cannot be recovered. All 
other ties and timbers around a mine 
should, without question, be thoroughly 
treated with a good preservative under 
a good stiff pressure even where tim- 
ber is covered with a coat of cement or 
gunite. It should first be treated because 
this covering will not stop the incipient 
dry rot or decay which will in time 
weaken the timber necessitating early 
renewal. Steel mine ties or steel mine 
timbers are good in their place, as for 
portable track in rooms but for main 
haulage roads and where there is acid 
water, look out for corrosion and short 
circuits. Reinforced concrete for per- 
manent shafts, collars and heavy pillars 
is good construction, but it is hard to 
beat the cost, the life and flexibility of 
good timbers thoroughly treated under 
pressure. 

If only the bituminous coal mining 
industry and some other mines had 
started the use of treated ties and tim- 
bers several years ago in the mines it 


has been necessary to close down for 
months and years just think of the enor- 
mous saving which would have been ap- 
parent upon opening up these mines. 
Had thoroughly treated material been 
used instead of requiring almost com- 
plete re-timbering the mine would have 
been almost intact and ready for the re- 
sumption of production. Considerable 
has been written and published regard- 
ing the economy of using treated mine 
ties and timbers and there is some re- 
liable data available on the subject but 
more convincing than this are the tim- 
ber preserving experience of some of 
our trunk line railroads. Some of these 
roads have reduced their cross tie re- 
quirements in round numbers from 300 
ties per mile to less than 100 ties per 
mile and expect to do better. See 
Figure 6 showing Santa Fe tie renewals 
by years. It is apparent the mines can 
and will get just as good results. 

We should not stop thinking when 
someone quotes the first cost of the un- 
treated tie or the first cost of the treated 
tie. A similar condition applies to tim- 
bers for good mine timber is getting 
scarce and is increasing in cost. When 
a big mine tie is taken out, due to rot, 
it costs about $0.54 per tie to take it 
out, replace with another, spike and 
ballast; besides such work interferes 
with haulage. When a mine full of un- 
treated timber is closed down for any 
length of time, the maintenance must be 
kept up or the mine will be nearly 
ruined. Treated timber will save most 
all this expense and trouble. 

The substantial mines with their 
large investment in outside tipples and 
equipment are finding it necessary to 
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cover greater mining areas; therefore, 
longer hauls are requiring heavy rails, 
larger ties and big mine locomotives 
for hauling more tonnage at high speed, 
demand a better road bed and the only 
way to get this is by using treated ties. 


When concrete is put into a mine, we 
must be sure that the design is good 
and finished for all time since altera- 
tions are most expensive but if treated 
wood is used, changes can be quickly 
made at a low expense. When steel 
mine ties or steel timbers are put into 
a mine, we must be sure they are scraped 
and painted often; otherwise the rust 
and acid will decrease their strength 
very rapidly. It is a shame to put a 
good big untreated wood post, wood cap 
or timber into a mine and let it rot out 
in a few months or a few years when 
such superior results would be obtained 
from treated timber; furthermore, it is 
dangerous to depend on the strength of 
untreated. timber. As an instance of 
this take a 6-in. diameter post, put it 
in to carry a load to suit, let one inch 
of this sapwood decay and the strength 
has decreased just 30 percent. If the 
mine engineer knows that full strength 
will be retained by treated timber, he 
can design more closely on the original 
installation. 

Large quantities of posts are lost in 
a mine but if the mine foreman were 
using treated posts and knew their 
durability, more posts would be sal- 
vaged. 


Just look at a piece of cut over tim- 
ber land after the mine ties and pit 
props have been taken off. There is 
nothing so desolate and, from a fire 
standpoint, nothing so dangerous. The 


July, 1926 


THE MINING CONGRESS JOURNAL 543 


# | Banas } 


4000. 


3,800... 

3700.4 compdrison of untreated | 
3600 _to treated mine ties and | 
3.500_timber coverin a. 
3400_QF | thirty y 1 | | 


IN| MILLIONS. 


CUMULATED COSTS 


4 


3,900. 


7 900, 020,000, do TH 


menace and it is almost impossible to 
keep fires out of such wreckage. 

Where possible all timbers should be 
air-seasoned before treatment but where 
this is not possible, timbers can be sea- 
soned by steaming or by boiling but 
with an additional cost. Seasoned ma- 
terial can be treated in an average time 
of five hours, whereas steaming or boil- 
ing will run from 12 to 48 hours. All 
untreated mine timbers: around coal 
mines may be compared to white oak as 
having 100 percent resistance to decay 
or relative durability whereas other un- 
treated species of nearly the same 
strength, like beech, birch, maple, the 
red oak group, etc., are only rated at 
50 percent. 

Treatment will increase the resist- 
ance of any of these woods to 300 per- 
cent or better and make them just as 
valuable as white oak. By making a 
greater variety of woods available for 
mine use, consistent treatment will re- 
duce the cost of timbers and conserve 
forest resources. 

For a comparative basis the cost of 
an untreated 6 in. by 6 in. by 5 ft. 6 in. 
mine tie may be taken at 40 cents. To 
this should be added the cost of taking 
out one old tie and placing a new tie in 
the track at a cost of 54 cents. This 
gives a total cost of one untreated tie 
installed in the track at 94 cents, 
whereas the cost of a tie treated with 
zine chloride is $1.085, and the cost of 
a tie treated with creosote is $1.18. 
Assuming that the life of an untreated 
tie is 3 years, a zine treated tie 9 years 
and a creosote treated tie is 12 years, 
the average annual renewal costs over 
a period of 36 years will be as follows: 


YEARS 
Fig. 7 


forest and land is a wreck and looks 
like a battlefield. It has always seemed 


to me that the fellows who cut this tim- 
ber held 


a grudge against nature, for 


many young trees which will not pro- 
duce anything are ruined, 
mass of brush left from the trees which 
have been cut 


down, 


the land is a 


leaving a fire 


AVERAGE ANNUAL RENEWAL COSTS 


Per tie Per cu. ft. 
0.291561 0.212044 
Creosote treated........ 0.255252 0.185638 


Statistics show where treated ma- 
terial has been in the mines for over 
18 years; therefore, the above figures 
are more than conservative. There is 
approximately 900,000,000 cubic feet of 
timber in the mines in this country. 
Since the average life of untreated tim- 
ber is only three years there is re- 
quired 300,000,000 cubic feet of un- 
treated timber each year. There are 
possibilities for treating 55 percent of 
this amount in order to prevent its de- 
struction by decay or insects; therefore, 
165,000,000 cubic feet per year could be 
treated at a tremendous saving. Spread- 
ing the use of timber over a 36-year 
period the untreated timber must be re- 
placed 12 times, the zine treated timber 
must be replaced 4 times and the creo- 
soted timber must be replaced 3 times. 

Figure 7, showing the accumulated 
costs, will give a good idea of the com- 
parative costs (Continued on page 550) 
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ECRETARY of Commerce Herbert 

Hoover appeared before the House 

Committee on Interstate and For- 

eign Commerce, in its hearings on pro- 
posed coal legislation, a part of his testi- 
mony being as follows: 

“If we are to have periodic strikes 
or lockouts, with their accompanying 
coal famines and profiteering, the pub- 
lic does need protection on these oc- 
casions. I do not believe that any- 
thing in the nature of compulsory 
arbitration is a remedy for failure of 
industrial relations. No one can com- 
pel either employe or employer. The 
only thing that we have so far dis- 
covered that helps in such situations 
is mediation by some outside agency, 
and most coal suspensions have been 
brought to an end sooner or later by 
such mediation. Every single bitu- 
minous dispute of importance in recent 
years has ultimately been thrust up to 
the President for some action. It is 
impossible for the President himself 
to successfully carry on such negotia- 
tions. He must delegate action to 
somebody. The national coal commis- 
sion recommended and the President 
has asked that he should be given au- 
thority to appoint a mediation board 
in such emergencies as are likely to 
bring about nation-wide suffering. 

“T believe it desirable that such a 
mediation board should not be perma- 
nent but of emergency order, as it is 
best to bring new minds and new men 
on the scene of such emergencies. In 
order that it may function promptly 
and effectively it must be armed with 
the basic economic facts as to the in- 
dustry. They can not be collected in 
emergency—there should therefore be 
continuous collection and publication 
of fundamental statistics upon pro- 
duction, distribution, stocks, consump- 
tion, wages, and average prices. If 
the industry could furnish these fact+ 
regularly and reliably of its own voli- 
tion, it would be better that it do so 
than to put the Government to the 
expense. 

“If the mediation board fails to 
secure solution, and the suspension is 
widespread enough, then the emer- 
gency of famine inevitably follows. 
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A Digest-Of. The: Expressed Opinions Of Leaders -In~American’ 


In most of our great bituminous sus- 
pensions hitherto supplies have degen- 
erated to the point where public utili- 
ties and other essential services have 
become endangered. There has always 
been a considerable portion of non- 
union. production of bituminous coal. 
Out of this production the public serv- 
ices of the country can be protected 
by a careful distribution of the sup- 
plies available. Therefore it seems to 
me that it is desirable to arm the 
Government through the Interstate 
Commerce Commission with power to 
control distribution during such 
emergencies. 

“Thus it seems to me there are three 
things to be considered by the com- 
mittee at the present time: An 
emergency mediation board, an emer- 
gency authority to the Interstate Com- 
merce Commission in coal distribution, 
and in failure of provision by the in- 
dustry a more effective service as to 
primary facts. This is not regulatory 
legislation, and would come into action 
only in failure to maintain production. 

“Such measures as are here dis- 
cussed, of course, simply deal with 
symptoms of much more deep-seated 
diseases. A much wider and deeper 
question is the cause of the unhealthy 
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Memphis Commercial Appeal. 


It’s Just One Thing After Another 
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economic condition of the bituminous 
industry which results in_ these 
periodic difficulties. Diagnosis of 
these diseases is easy enough. It has 
been performed a score of times, but 
the remedy is by no means plain, and 
certainly there is no agreement on the 
part of any two important bodies in 
the country as to solution. 


“A short summary of the fundamen- 
tal ills of the bituminous industry will 
show that they center around two 
main causes—too many mines and the 
seasonal character of the industry. 

“1. There are about 9,000 different 
mines in about 90 different districts, 
probably 5,000 operators having a 
total production capacity of 900,000,- 
000 annual tons, against a maximum 
requirement of a rate of 600,000,000 
tons annually. There are about 620,- 
000 men employed in the industry, 
which is about 200,000 more than 
would be necessary if the required por- 
tion of the mines were employed to 
their utmost capacity. The overex- 
pansion is the result of many causes 
into which all the following enter: 

“(a) War stimulation. 

“(b) Economies in use of coal 
through more efficient use under 
boilers; through more _ economical 
metallurgical processes; through elec- 
trification; through by-product coke, 
oil, ete. 

“(c) Increasing capacity of non- 
union fields due to the lower wage 
range always maintained there, thus 
tending to duplicate equipment in the 
union fields. 

“(d) Great profits during famines 
arising from strikes, lockouts, and car 
shortages, which induce people to 
enter or remain in the industry in 
hopes of such recurrent profitable 
periods. 

“(e) The effect of the Sherman Act 
in preventing the organization of 
larger units of production and distri- 
bution which would in effect retire the 
less economic mines to reserves and 
thus more regular operation to the 
more economic mines. 

“(f) Periodic car shortages (less 
important than formerly). 
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Wallace Press-Times 


Fun Temporarily Postponed 


“2. The industry is to some degree 
seasonal in demand and therefore in 
production. 

“The net result of all this is that we 
have part-time operation of too many 
mines and the final consequence that 
most workers, especially in the com- 
mercial mines, are only employed 
part time, and while the daily wage 
is usually very high it does not for 
some fraction of their number consti- 
tute even a decent annual living. The 
bituminous industry is in long view 
a losing business in the periods be- 
tween famines, and no unprofitable 


yi industry can give satisfaction either 
4 to consumer, worker, or operator. 
4 
F From all these causes arise most of 
our labor friction.” 
That the protective tariff is a sound 
} business proposition, and so looked upon 


by the country irrespective of political 

parties, is the contention of the Hon. 
Frederick H. Gillett, Senator from Massa- 

chusetts, who in a recent speech said: 


“The tariff argument has changed 
very much. Originally it was a tax, 
a protection to manufacturers. Then 
it was called an infant-industry propo- 
3 sition, and I presume it was thought 
originally that the tariff was only 
necessary until they were on their 
feet and then they would be able to 
protect themselves against the world. 
In those days, of course, a tariff on 
agricultural products was not thought 
of, because our virgin fields could beat 


L the world. But gradually, gradually, 
° the tariff became an implement to 

make the United States self-support- 
t 


ing and independent, and the view was 
taken not that it should be simply a 
temporary expedient but that it should 


e & be a permanent policy to protect 

d be every industry of production in the 

United States that could not fairly 


compete with similar producers in 
other countries; and so it has become 
a permanent institution. 
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“Of course, under it many of our 
protected industries have grown so 
that they do not need protection. We 
have seen industries here—sometimes 
by the skill of the mechanics, some- 
times by the ingenious machinery that 
was invented, sometimes by the genius 
for organization which the head of an 
industry developed — outstrip their 
competitors in other nations, so that 
the tariff was quite unnecessary and 
superfluous. But, as a rule, our stand- 
ard of living, our pay to our laborers 
in the case of most of our production, 
whether agricultural or industrial, re- 
quires a tariff, because long since our 
virgin fields of the West have found 
competitors which could outstrip them 
or underbid them in the markets of 
the world. Therefore we gradually re- 
quired a tariff to protect them as well 
as to protect our industries.” 


The Boston Herald is of the opinion 


that no coal legislation at this session of 
Congress should be enacted. In a recent 
editorial they say: 


“Our idea is that Congress would do 
well to adjourn without passing any 
coal legislation. Any business which 
is open to so wide competition as coal 
mining will take care of itself, just as 
does the textile manufacturer and 
countless others. When governments 
get into the game, as the British Gov- 
ernment did with the coal industry in 
Great Britain, the long-distance re- 
sults are unhappy. If we have legis- 
lation giving the President authority 
to act in an ‘emergency,’ who is to 
judge when that arises? We might 
have a socialistic President who would 
see an emergency, for political or 
other purposes, long in advance of its 
arising. We have had a coal strike. 
It led to undoubted inconvenience, but 
to no real suffering. Had the Govern- 
ment been a partner in the enterprise 
we should, as American consumers, be 
far less happily situated than we are 


THE MINING CONGRESS JOURNAL 545 


| 


} 


Wallace Press-Tizcs 
Our Senator Has a New Nag 


today. Let economic law work its way 
out. Let individual enterprise rather 
than bureaucratic oversight determine 
our industrial future with coal as with 
other things.” 


James S. Douglas, United Verde Cop- 


per Co., takes issue with Senator Cam- 
eron in his advocacy of a tariff on copper. 
saying: 


“There are many arguments against 
the proposed copper tariff and none 
for it. Leaders of the copper industry 
are not in favor of the tariff but con- 
sider it would be a detriment to the 
industry. 

“The copper industry is managed 
by experienced business men who are 
better able than any meddling poli- 
ticians to know the needs of that in- 
dustry and consequently any demand 
for a tariff on copper should come 
from the leaders of the industry and 
not from politicians. 

“There has been a slump in the cop- 
per industry which leaders of that 
industry know well how to handle in 
a business-like manner. The proper 
remedy for the slump is not a tariff 
but the creation of a new market for 
copper products and new uses for the 
metal itself. 

“The exactment of a 6-cent tariff 
as proposed for the country would in- 
volve foreign nations to retaliate with 
a like measure which would be harm- 
ful to American industry. 

“The tariff which was placed on im- 
ported wheat has been harmful to the 
very industry which it pretended to 
protect, and the copper tariff would 
have the same effect on the copper in- 
dustry which it would be supposed to 
aid.” 


The growing necessity for timber con- 


servation was the burden of a speech by 
the Hon. John Morrow, Representative 
from New Mexico, on the floor of the 
House. Mr. Morrow gave some interest- 
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ing figures concerning timber in his state, 


saying: 


“It is given out that New Mexico 
and Arizona have the largest area of 
unbroken yellow pine left in the na- 
tion, there being in one continuous 
area of these two states 4,000,000 
acres. The national forests of New 
Mexico and Arizona comprise 23,500,- 
000 acres and contain 23,000,000,000 
feet of timber, the amount being about 
equally divided between the two states. 
There are also vast timber areas in 
the Indian reservations. 

“The passenger traveling by rail- 
road through the states of New Mex- 
ico and Arizona carries the thought 
that the states are barren of timber. 
For his information let me add that 
the forest reserves and Indian lands 
together contain 35,000,000 acres of 
timber land. They contain 37,000,- 
000,000 feet of saw timber and 63,- 
000,000 cords of wood. These esti- 
mates only apply to Government re- 
serves of timber. These states also 
possess much timber privately owned 
upon land still belonging to the Gov- 
ernment. 

“It is stated that there is cut each 
year in Arizona and New Mexico over 
34,000 acres. But the timber cut 
under forest supervision is so cut as 
to reforest itself, and the timber is 
not denuded and destroyed; it is so 
cut that it will regrow a new crop in 
the shortest time possible. 


~ “During the time of regrowing the 
new crop there remains a sufficient 
crop of young timber to protect the 
watershed. The 1924 timber cut in the 
two states was 142,000,000 board feet 
in Arizona and 126,000,000 board feet 
in New Mexico. The latest United 
States census figures estimate that 
400,000,000 board feet of timber were 
used in these two states during the 
past year.” 
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A speaker at the Cincinnati meeting of 
the American Mining Congress said that 
the “selling end of the coal business lacks 
brains,” and The Virginian, Fairmont, 
W. Va., takes decided issue with him. 
They say: 


“If an outsider had said the selling 
end of the coal business lacks brains 
it would have made most coal men 
mad, but when one of their own num- 
ber says it on the floor of the Ameri- 
can Mining Congress they will have to 
stand for it. And yet it is not alto- 
gether true. 

“There is quite as much brains in 
the coal trade as there is in most other 
businesses. The great lack is organ- 
ized information and mutual confi- 
dence. Either probably would put a 


Washington Post 


Bear in Mind, Yow’re Both Under the 


Same Umbrella 


stop to the buyers ‘getting away with 
murder,’ to quote another remark 
made at Cincinnati this week, but both 
together would just about put the coal 
industry back on its feet. 


“Of course, there is nothing new 
about this. It has been admitted in 
the coal world for years, but for some 
obscure reason it is impossible to get 
the industry to adopt modern ideas 
and to get around to the point where 
business can be done as it is done in 
other lines. 


“There probably is as much poten- 
tial over-development in the steel in- 
dustry as there is in coal. The same 
Sherman law which looms so large in 
the minds of coal men also governs the 
transactions of the steel trade, and 
yet steel is stabilized, and while the 
margin of profit is far from satisfac- 
tory no one is in danger of going to 
the wall who really understands how 
to run a mill. As a matter of fact, 
last year one of the big independent 
concerns, which had been badly man- 
aged through mistakes in judgment of 
one man, and was in danger of going 
on the rocks, was reorganized, re- 
financed, and put on its feet as a going 
concern without any particular flurry 
in the trade. 


“That performance would not have 
been possible had there not been gen- 
eral knowledge of the whole steel situ- 
ation and an abundance of confidence 
among the men in the industry which 
makes it possible to make informal 
agreements that stick. If the same 
system could be transferred to the coa! 
industry it would be possible to ge 
more for coal at the mine, because it 
would put an end to the activities of 
purchasing agents who play off one 
operator against another and take ad- 
vantage of the necessities of operators 
who are staggering along under a load 
of unwisely made royalty contracts.” 
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Another statement made at the Cin- 


cinnati meeting, that the use of water 
power is decreasing the demand for coal, 
has caused wide editorial comment. 
From the Passaic, N. J., News, we print 
the following editorial: 

“There is no mystery about the diffi- 
culty the coal industry is having in 
England and America. It is simply a 
big industry, highly capitalized and 
highly manned, whose market is fail- 
ing it. 

“Strangely enough, the tremendous 
increase in industrial activity is re- 
quiring less coal rather than more. 
The American Mining Congress finds 
that the increasing use of water power 
and oil has deprived the coal industry 
of a market it would otherwise have 
for 100,000,000 tons of coal a year. 


“The amount of water power sub- 
stituted for fuel is going to increase 
steadily. The use of petroleum for 
fuel, now growing rapidly, may wane 
with the exhaustion of oil deposits, but 
there is no telling when that will 
come. 


“There is, however, an obvious 
remedy for coal troubles. American 
power interests have found that they 
can produce electrical power cheaper 
by establishing their power plants at 
the mouth of coal mines, and burning 
the coal on the spot, than they can 
produce it from any but the most ad- 
vantageous water-power sites. Eng- 
land, if industrial statesmanship were 
applied to the coal industry, would 
probably do this on a vast scale. 

“There would be no great difficulty, 
from an engineering standpoint, in 
producing enormous electrical power 
at the British mines, distributing that 
power by wires throughout the British 
Isles, supplying all the energy needed 
in manufacturing centers and elec- 
trifying the whole country. 


“That would save the British coal 
industry and might bring in a new era 


of industrial prosperity for Great 
Britain. But unfortunately such mat- 
ters are determined by political con- 
siderations, not engineering wisdom.” 


A meeting of some 300 mine operators 


of the Mother Lode culminated in the 
organization of a Mother Lode Section, 
which will be devoted to the upbuilding 
of the mining industry in that district. 
The Oakland, Calif., Tribune has the fol- 
lowing to say in regard to the importance 
of this movement: 

“That success will come to the min- 
ing men of the Mother Lode in their 
proposal to form a section of the 
American Mining Congress goes with- 
out saying. Five hundred have al- 


ready indicated their intention of 
backing the project and will be pres- 
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Wallace Press-Times 


Way Down East 


ent at a meeting to be held in Sacra- 
mento, Saturday. Of that number 
100 are now members of the Mining 
Congress and, at their request, a 
thousand additional invitations have 
been sent out. 

“The Mother Lode Section of the 
American Mining Congress will be 
unique. Into that great organization 
which considers not only gold mining 
but coal mining and all the other 
branches, will be established a group 
of men who are building modern suc- 
cess upon the tradition and achieve- 
ment of the famous days of old. 

“California is the leading gold state 
because of the enterprise and endur- 
ing confidence of the men of the 
Mother Lode and Sierra-Nevada fields 
who are constantly uncovering new 
veins and pushing farther that work 
which was started in the days of 
primitive machinery. 

“At the meeting this week it is 
announced that prospectors, miners, 
engineers, operatives in whatever ca- 
pacity will be welcomed with man- 


supply of potash in this country. The 
university has a double interest in 
that measure. The fact that there are 
potash deposits in Texas is mostly the 
discovery of the university’s bureau 
of economic geology, and pretty nearly 
all that is known as to the extent of 
them is the product of its investiga- 
tions. It must seem likely that if the 
explorations provided for by the Shep- 
pard bill should be made, the bureau 
of economic geology would have a 
large part in so much of the work as 
would be done in Texas. But the uni- 
versity has a larger concern in the 
fate of that measure because of the 
possibility, not to say the probability, 
that potash deposits susceptible to 
commercial exploitation will be found 
underneath lands that are a part of 
its endowment. The prospect of hav- 
ing its oil revenues augmented by pot- 
ash revenues may well command some 
consideration from the finance com- 
mittee of the board of regents. 

“The promise, or, to state it perhaps 
better, the prediction that potash de- 
posits worthy of exploitation would be 
discovered in Texas has not excited 
much interest among the people of the 
state, though probably as much as did 
the promise made by the first oil well 
drilled inside Texas. That the pros- 
pect warrants more interest than has 
been manifested is suggested by the 
fact that the subject was discussed 
rather fully during the recent meeting 
of the American Mining Congress in 
Cincinnati. One of the mining engi- 
neers attending made a statement with 
respect to it which should make the 
people of Texas sit up and take notice 
of a prospect toward which they have 
seemed indifferent.” 


The Biwabik, Minn., Times, among a 


Kansas City Daily Drovers Telegram 
Trying to Make It Look Like the Picture 


recent editorial on “Our Diminishing 
Timber Resources,” saying: 

“Who is right? 

“There have been recent statements 
that America has a full timber supply, 
that forest fires destroy but a tiny 
percentage of the trees, and that the 
forests will never be exhausted to the 
point of a ‘timber famine.’ 

“On the other hand, THE AMERICAN 
MINING CONGRESS JOURNAL says: 


““The nation is at last awake to 
the necessity for intelligent action, if 
we are not to be a country devoid of 
timber resources,” and reprints in 
full the editorial which appeared in 
the May issue. 


The recent statement by a prominent 
mining man that the coal industry could 
very well dispense with a large number 
ot its workmen to agriculture has caused 
the widest editorial comment. The fol- 
lewing appeared in the Berkeley, Calif., 
Gazette, and similar editorials have ap- 
peared in most of the leading newspapers 
of the country: 


“A speaker at the American Mining 


large number of other newspapers, pays Congress urges idle coal miners in this 
‘family ali > ‘The hos- THE MINING CONGRESS JOURNAL a com- country to go into agriculture. “They 
amily of mutual interests. e hos- could duce food 
pitality of the mountain country, the pliment through reprinting in full its produce food as well as coal, he 


spirit that will bring new triumphs 
for the Mother Lode, is thus evidenced 
in the call to meeting.” 


The passage of the potash bill gives 
assurance of an intelligent investigation 
of our potential resources of this valu- 
able mineral. The El] Paso, Tex., Times 
makes the following interesting comment: 


“The finance committee of the board 
of regents of the university met in 
Houston the other day to consider the 
matter of investing the $3,500,009 
which its oil royalties have brough: 
to that institution, but it gave some 
incidental consideration to the pros- 
pective passage of Senator Sheppard’s 
bill looking to the development of a 


Wallace Press-Times 


The Flirt 


says, ‘and reduce living costs for 
themselves and the public.’ 


“Of course, they could. Only half 
our coal mines are being operated. 
Only half our coal miners are needed. 
Half of them might do so during the 
idle mining periods. But they don’t. 
For some reason or other, the typical 
coal miner doesn’t seem to care for 
any kind of work except digging coal. 
The sun and air doesn’t seem to ap- 
peal to him as they should. 

“Farming itself is a part-time job, 
Henry Ford says. He proposes to 
alternate farming and factory work. 
He might try factory work for the 
miners, who need some side line more 
than the farmers do. That could be 
done at the mines, and might suit the 
miners better.” 
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THE IRON INDUSTRY IN 1925 


Considerably More Iron Ore, Pig Iron, And Ferroalloys Were Produced And Shipped In The 
United States In 1925 Than In 1924, According To Figures Compiled In the Bureau of Mines, 


HE iron ore mined in 1925 

amounted to 61,907,997 gross tons, 

an increase of 14 percent as com- 
pared with 1924. The shipments of iron 
ore in 1925 amounted to 63,924,763 gross 
tons, valued at $161,796,886, an increase 
in quantity of 23 percent and in value of 
6 percent as compared with 1924. The 
average value per ton of iron ore at the 
mines in 1925 was $2.52, which is 39 
cents less than in 1924. The stocks of 
iron ore at the mines at the end of 1925 
amounted to 10,795,630 gross tons, com- 
pared with 12,410,619 tons at the end of 
1924, a decrease of 13 percent. 


Pic IRoN 


The shipments of pig iron from blast 
furnaces in 1925, amounting to 36,814,- 
703 gross tons, valued at $739,316,333, 
showed an increase of 19 percent in 
quantity and 11 percent in total value. 
The general average value of pig iron 
of all grades at the furnaces in 1925 
was $20.08, a decrease of $1.33 from the 
value in 1924. 

The production of pig iron in 1925, 
exclusive of ferroalloys, was 36,124,678 
gross tons, compared with 30,869,199 
tons-in 1924. In the production of pig 
iron in 1925 there were used 62,029,734 
gross tons of domestic iron ore and 
manganiferous iron ore; 2,337,767 tons 
of foreign iron ore and manganiferous 
iron ore; and 5,137,068 tons of cinder, 
scale, and scrap, a total of 69,504,569 
tons. An average of 1.924 gross tons 
of metalligerous materials was consumed 
per ton of pig iron made in 1925, as 
compared with 1.896 tons in 1924. 


FERROALLOYS 


An increase of 24 percent in the ship- 
ments of ferroalloys from furnaces is 
shown for 1925, The shipments of fer- 
romanganese in 1925 increased 9 percent 
and those of spiegeleisen increased 26 
percent. The average values per ton re- 
ported for ferromanganese and spiegel- 
eisen at the furnaces in 1925 were, re- 
spectively, $102.39 and $25.10. 

The production of ferromanganese in 
1925 was 259,780 gross tons, averaging 
78.93 percent of manganese, and con- 
taining 205,046 tons of manganese 
(metal). In the production of ferro- 
manganese in 1925 there were used 519,- 
139 gross tons of foreign manganese ore, 
34,942 tons of domestic manganese ore, 
4,949 tons of iron ore, and 11,072 tons 
of cinder, scale, and scrap. The quan- 
tity of manganese ore used per ton of 
ferromanganese made in 1925 was 2.133 
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And Just Made Public 


IRON ORE MINED IN THE UNITED STATES, 1924-1925, IN GROSS TONS (EXCLUSIVE OF ORE 
CONTAINING 5 PERCENT OR MORE OF MANGANESE) 


Pct. of increase or 


State 1924 1925 decrease, 1925 
ko bade 435 352 — 19 
4,702 8,642 + 84 
79,847 40,043 — 50 
65,197 202,942 +211 
189,371 172,959 — 9 
255,832 141,534 — 45 
Pennsylvania ............. 807,208 955,955 + 18 
179,853 164,717 — 8 
690,058 817,149 + 18 
nes 363,096 489,622 + 35 

54,267,419 61,907,997 + 14 


IN GROSS TONS (EXCLUSIVE OF ORE CONTAINING 5 PERCENT OR MORE OR MANGANESE) 


Pct. of increase 


District Hematite Brown ore Magnetite Carbonate Total or decrease 
1925 
1924 
Lake Superior *........ 44,796,766 peaenn.e 44,953 44,841,719 
Birmingham ........... 6,214,381 296,931 ohana ick 6,511,312 
Chattanooga ........... 376,693 171,004 ere 547,697 
Northern New Jersey and 
southeastern N. York. .......... 110,626 110,626 
Other districts ......... 7714,460 346,224 994,695 3,249 2,058,628 
752,102,300 7814,159 1,347,711 3,249 54,267,419 
1925 
Lake Superior *......... 52,056,663 kan he 52,056,663 +16 
6,312,207 323,599 6,635,806 + 2 
Chattanooga 259,843 96,877 Sind 356,720 —35 
Northern New Jersey and 328,745 > 328,745 + 7 
southeastern N. York. .......... 
Other districts .......... 917,977 7464,124 1,143,259 4,703 2,530,063 +23 
759,546,690 7884,600 1,472,004 4,703 61,907,997 +14 


* Includes only those mines in Wisconsin which are in the true Lake Superior district. 
+ Some hematite included with brown ore. 


(Exclusive of ore containing 5 percent or more of manganese and of ore sold for paint) 


1924 ~ 1925 

Pct. increase or dec’se 

State Gross tons Value Gross tons Value Quantity Value 
6,557,596 $13,927,551 6,891,081 $14,134,677 + 5 +1 
California ........... 435 352 — 19 
Colorado 4,702 * 8,642 + 84 
112,059 285,128 79,488 231,683 — 29 —19 
ee 11,248,641 35,605,902 15,254,003 40,926,315 + 36 +15 
Minnesota ........... 31,076,114 93,311,092 38,022,237 96,083,485 + 22 + 3 
79,847 405,622 40,043 — 50 
ee 3,913 10,846 3,672 10,244 — 6 —6 
New Jersey .......... 101,123 420,488 164,523 678,021 + 68 +61 
New Mexico ......... 189,371 172,959 — 9 
a 303,386 1,448,616 413,517 1,988,735 + 36 +87 
North Carolina ...... 12,525 32,512 22,011 49,511 + 76 +52 
GD 244 bd 2,41 +888 
Pennsylvania ..... 807,411 1,881,122 917,255 2,149,800 + 14 +14 
179,293 431,682 164,073 369,144 — 8 
RS eee 164,154 234,348 268,529 $61,251 + 64 +54 
| eee 91,759 250,279 76,302 174,454 —17 —30 
Washington ......... 1,700 * 830 ad — 61 jane 
Wisconsin ........... 786,006 2,044,762 933,214 2,260,388 + 19 +11 
363,096 bd 489,622 + 35 
52,083,375 $151,307,105 63,924,763 $160,796,886 + 23 + 6 


* Included under “‘Undistributed.” 
+ This figure includes value for states entered as ‘‘*’’ above. 
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PIG IRON SHIPPED FROM BLAST FURNACES IN THE UNITED STATES, 1924-25, BY STATES 


Pct. increase or dec’se 
State Gross tons Value Gross tons Value Quantity _Value 
Alabama 2,667,361 $55,791,228 2,910,370 $57,777,275 + 9 +4 
oe 2,695,961 59,299,519 3,600,484 74,937,781 +34 +26 
Indiana ... 2,571 52,507,720 3,350,747 64,807,575 +30 +23 
Kentucky ... 153,935 ° +55 
Maryland .. bg 693,523 ° +29 
Michigan ..... 650,333 15,225,990 831,435 18,452,346 +28 +21 
Minnesota ... 189,033 ° 276,240 ° +46 
Missouri 21,371 3,758 82 
New Jersey .... ad bd esec 
New York ..... .. 1,914,545 38,150,486 2,151,036 40,435,443 +12 + 6 
7,434,487 159,701,131 8,857,615 173,418,068 +19 - +9 
Pennsylvania ........ 10,962,288 237,052,035 12,537,809 258,140,674 +14 + 9 
Tennessee ..... 126,660 2,782,154 95,186 2,014,176 —25 —28 
IEE nkncaeewnaas 94,462 2,268,022 97,884 2,237,749 + 4 —1 
West Virginia ..... 453,944 9,884,019 499,047 9,416,095 +10 — 5 
Wisconsin .... 172,435 3,945,369 226,712 4,836,952 +31 +23 
Undistributed 7471,545 728,471,299 $402,175 $32,842,199 
31,064,129 $665,078,972 36,814,702 $739,316,333 +19 11 
* Included under “Undistributed.” + Includes figures for states marked ‘*.” 
FERROALLOYS SHIPPED FROM FURNACES IN THE UNITED STATES, 1924-25 
1924 
Variety of alloy Gross tons Value Grosstons __ Value 
Ferrosilicon (7 pet. or more silicon)....... 150,021 7,558,984 221,387 11,405,060 
Ferromolybdenum .......++:eeseeeeeeeeees 107 254,970 210 236,957 
741 1,110,553 1,238 1,991,123 
1,355 3,641,724 1,841 4,843,635 
497,244 $43,249,948 616,222 $53,048,100 


* Includes a small quantity of silico-manganese. 
+1924: Ferrochromium, ferrophosphorus, ferrotitanium, ferrozirconium, and zirconium-ferrosilicon ; 
1925: Ferrochromium, ferrophosphorus, ferrotitanium, ferrouranium, ferroziconium, 
ferrosilicon. 


and zirconium- 


gross tons; in 1924 it was 2.186 tons; 
and in 1923 it was 2.243 tons. Of the 
foreign manganese ore consumed in 
1925, 207,238 gross tons was from-Brazil 
and averaged 43.52 percent of mangan- 
ese; Russia furnished 194,006 tons, aver- 
aging 48.17 percent of manganese; India 
68,326 tons, averaging 50.42 percent; 
Africa 33,582 tons, averaging 46.97 per- 
cent; and the remainder was from Chile, 
China, Cuba, and Porto Rico and aver- 
aged between 42.44 and 52.75 percent 


of manganese. The average manganese 
content in the total foreign ore consumed 
in 1925 was 46.41 percent. The im- 
provement in metallurgy in the manu- 
facture of ferromanganese is evidenced 
in 1925 by the recovery of 80.36 percent 
of the metallic manganese contained in 
all ore consumed, whereas during 1918 
a loss of from 10 to 40 percent of the 
manganese contained in the ore was en- 
tailed in the manufacture of ferroman- 
ganese. 


PRODUCTION OF FELDSPAR IN 1925 


HE crude feldspar sold or used by 
producers in the United States in 
1925 amounted to about 184,100 long 


tons, valued at about $1,306,300, accord- 
ing to a statement prepared from re- 
ports received directly from producers 


CRUDE FELDSPAR SOLD BY PRODUCERS IN THE UNITED STATES IN 1924 AND 1925 


1925 (a) 


1924 
State Long tons Value (b) Long tons Value (b) 
ce 8,027 $62,344 6,000 $49,800 
6,572 51,422 10,300 71,200 
29,912 271,354 28,400 256,700 


(a) Figures for 1925 are preliminary and subject to revision. 
(b) Value at mine or nearest shipping point. 
(c) Included under “‘Undistributed.” 
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and issued by the Bureau of Mines, in 
cooperation with the geological surveys 
of Maryland, New York, North Caro- 
lina and Virginia. These figures show 
a decrease of 10 percent in quantity 
and 13 percent in value compared with 
1924. Feldspar was mined and sold in 
1925 in 12 states, namely, Arizona, 
California, Colorado, Connecticut, Maine, 
Maryland, New Hampshire, New York, 
North Carolina, Pennsylvania, South 
Dakota and Virginia. The greatest 
feldspar-producing region is that which 
includes the Atlantic seaboard states, 
from Maine to North Carolina. This 
region reported about 93 percent of the 
total production and value in 1925. 
North Carolina, the leading state, re- 
ported about 41 percent of the total out- 
put; New Hampshire, the second state. 
reported 21 percent; and Maine, the 
third, 15 percent. The average value 
per long ton in North Carolina was 
$6.48; in New Hampshire, $7.28; and 
in Maine, $9.04. 

Except for minor purposes feldspar 
is prepared for use by grinding. This 
work is done principally by commercial 
mills; only a very small portion is 
ground by users in their own mills. In 
1925 there were 32 commercial mills 
operated in 13 states, namely, Cali- 
fornia, Colorado, Connecticut, Illinois, 
Maine, Maryland, New Hampshire, New 
Jersey, New York, North Carolina, Ohio, 
Pennsylvania and Tennessee. These 
mills reported 212,300 short tons of 
ground feldspar sold, valued at $3,597,- 
800, or $16.95 a ton, compared with 
189,780 short tons, valued at $3,283,170, 
in 1924, an increase of 12 percent in 
quantity and 10 percent in value. Of 
this quantity 184,300 short tons, valued 
at $3,011,800, or $16.34 a ton, was do- 
mestic feldspar, and 28,000 tons, valued 
at $586,000, or $20.93 a ton, was Cana- 
dian feldspar. Canadian feldspar was 
ground in three states in 1925—New 
York, Ohio and Pennsylvania. These 
figures represent increases in produc- 
tion and value of both domestic and 
Canadian feldspar as compared with 
1924. 

The production of crude feldspar by 
states in 1924 and 1925 is shown in the 
following table: 
accompanying table 


CALIFORNIA PETROLEUM IN- 
DUSTRY IN 1925 


summary of the ac- 

tivities of the California petroleum 
industry during the year 1925 has been 
issued by the San Francisco office of the 
Bureau of Mines, Department of Com- 
merce. The report, comprising 46 pages, 
contains data on production, storage, con- 
tains data on production, storage, con- 
sumption, stocks, etc. 
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INCREASED PRODUCTION OF 
PHOSPHATE ROCK IN 1925 


§ ome total quantity and value of phos- 
phate rock mined in the United 
States and sold in 1925 were 3,481,819 
long tons, valued at $11,545,678, accord- 
ing to a statement made by the Bureau 
of Mines, which was compiled from in- 
dividual reports furnished by producers. 
The figures indicate an increase of 21 
percent in quantity and of 13 percent in 
value as compared with 1924. 

The following table shows the quan- 
tity and value, by States, of the various 
kinds of phosphate rock mined in the 
United States and sold in 1925: 


State 


‘Long tons 7, Value 
Florida: 
378,692 $1,448,526 
Land pebble .......... 2,551,272 7,340,544 
2,929,964 $8,789,070 
Idaho: 
Western rock ......... 65,934 289,498 
South Carolina: 
Tennessee and Kentucky: 
Blue and brown rock.. 477,077 2,429,059 
Wyoming: 
30,000 


which were 2,735 long tons, valued at 
$37,932, indicated a decrease of 83 per- 
cent in quantity, and of 79 percent in 
value. Exports amounted to 922,655 
long tons, valued at $6,559,360, an in- 
crease of 13 percent in quantity and 28 
percent in value. 


PRODUCTION OF GRAPHITE 
IN 1925 

poe graphite industry in the United 

States on the whole continued to de- 
cline in output in 1925, according to a 
statement by the Bureau of Mines, which 
has collected statistics on production in 
cooperation with the geological surveys 
of Alabama, Michigan, and Texas. The 
output in 1925 was 4,665 short tons, 
valued at $96,361. This was a decrease 
of 306 short tons, or 6 percent, but an 
increase of $8,851, or 10 percent, com- 
pared with 1924, The decrease in out- 
put was in the amorphous variety, crys- 
talline graphite increasing in both quan- 
tity and value. The 1925 output of 
amorphous graphite amounted to 3,536 
short tons (76 percent of the total 
graphite), a decrease of 535 tons, or 13 
percent, compared with 1924. The value 
of amorphous graphite produced in 1925 
was $39,640 an increase of 3 percent 
compared with 1924. The production of 
crystalline graphite in 1925 was 2,257,- 
250 pounds, valued at $56,721, an in- 
crease of 456,925 pounds, or 25 percent, 
and $7,744, or 16 percent, compared with 
1924. During the World War—both be- 
fore and during participation by the 
United States—the graphite industry in 
this country flourished and reached its 
maximum from a standpoint of produc- 
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tion and value. With the cessation of 
hostilities the demand fell off and the 
sales decreased markedly in 1919. In 
1920, in line with the general prosper- 
ity, the graphite output increased but it 
fell off again and in 1921 was the lowest 
in quantity and value in many years. In 
1922 and 1923 the trend was upward, 
only to drop off again in 1924 and 1925. 
The manufacture of artificial graphite 
at Niagara Falls, N. Y., increased con- 
siderably—from 10,986,192 pounds in 


SCHOOL LAND GRANTS 
(Continued from page 528) 
sition of the public domain within their 
limits. They agreed to the exclusion of 
minerals in the grants for schools and 
other purposes. 


THE MINING INDUSTRY—RECLAMATION 

“The Government has withheld these 
lands from the States, from the rail- 
roads, and from all save the miner, un- 
der a law, simple, concise and certain, a 
law that is uniform throughout the pub- 
lic domain and that has stood the test 
of experience unchanged in its major 
provisions for more than 50 years. If 
these minerals and mineral lands are 
granted to the States, the prospector will 
Be confronted by an ownership divided 
between State and Nation, and instead 
of one law extending equal opportunity 
to all, he will be confused by a multipli- 
city of laws, as many as there are States 
in which such lands are situated. 

“The grant of minerals would also 
cripple reclamation. The act of 1902 
devoted the proceeds of the public lands 
to the reclamation of the arid regions 
of the West. During the fiscal year 
1925 more than four-fiftus of the funds 
available for reclamation was derived 
from mineral leases. If any mineral 
lands are given away, the fund to carry 
on the work of reclamation will be pro- 
portionately limited. The Reclamation 
Fund is already so low, and the annual 
income to it so rapidly diminishing, that 
I must ask Congressmen interested in 
the new projects to agree on those to be 
built first, otherwise all of those now 
authorized can not be completed in an 
average lifetime. 

“Titles to these school sections are 
uncertain because existing law makes no 
provision for patent or evidence of title 
to the States. I am convinced and have 
heretofore recommended that patents 
should issue to the States for all lands 
in place not known. to be mineral at date 
of approval of survey, or when other- 
wise the right of the State would have 
attached; the States should be allowed 
to select other lands in place of those 
found to be mineral; and that the law, 
in order to expedite adjustment of the 
grants, should require that action be 


taken by the Government to determine 
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the character of the land within a limited 
period, six years from the date of the 
new law, or in future, six years from 
the date of the approval of the survey, 
and that otherwise title should be 
passed to the States. 

“No legislation effecting a change of 
policy so fundamental, involving re- 
sources of the Government as well as a 
great public trust, shouid be enacted 
without mature consideration. I hope 
a measure can be framed that will re- 
move every difficulty in the way of an 
orderly and fair administration of the 
school grants to the States. 

“The desire of the States for an early 
and final settlement of disputed school 
land titles is shared by this department.” 


PRESERVING MINE TIMBERS 
(Continued from page 543) 


as they accumulate each year, taking 
into consideration the gradual _ in- 
creased cost of the untreated tim- 
ber and including interest at 6 per- 
cent each year. The curve shows that 
at the end of the 36-year period the total 
cost when using untreated timber is 53 
percent more than the zinc treated tim- 
ber and 60 percent more than creosoted 
timber. 

The cumulated cost of the treated tim- 
ber during the first three years will be 
more than if untreated material were 
used but at the end of the fourth year 
the cumulated costs of both zinc treated 
and creosoted are lower than untreated 
timber and from then on during the bal- 
ance of the 36-year period great savings 
are possible as shown by Figure 7. 

The comparative reduction of costs as 
shown in Figure 7 seems tremendous 
but I believe they are conservative for 
many mines can get more than 9 or 12 
years from treated timber. There is a 
wonderful opportunity for making great 
savings by using treated timber; fur- 
thermore, timber that is partly decayed 
becomes an increased fire and accident 
hazard. By treating timber it is pos- 
sible to cut down the tie and timber re- 
quirements of our mines and at the 
same time conserve our forests by re- 
ducing the quantities of material re- 
quired each year. By conserving our 
forests we prevent the devastation of 
our grazing and agricultural lands by 
erosion. 

Some of our mining engineers are 
talking concrete and steel without giv- 
ing much thought to the use of treated 
mine timbers. They will spend months 
designing some mechanical equipment to 
reduce the cost of mining a few cents 
per ton or even a fraction of a cent but 
there is no problem which will show 
greater return on the investment than 
the use of treated mine ties and timbers. 
Just ask the railroad engineer—he 
knows. 


Imports of phosphate rock in 1925, 
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DIATOMACEOUS EARTH AS 
AN INSULATOR 
D IATOMACEOUS earth is one of the 
most efficient insulators known, and 
is supreme between the temperatures 
204 degrees F. and 2,000 degrees F., states 
the Bureau of Mines in Serial 2718, re- 
cently issued. Although not quite so ef- 
fective as some organic materials for 
low temperatures, it has the advantage 
of unchanging permanency, not being 
subject to decomposition or decay, by 
moisture, time or other agencies that af- 
fect ordinary organic matter. The in- 
sulating effect is due to the large num- 
ber of minute enclosed air cells. Air is 
one of the poorest conductors of heat 
known, so that when it is prevented 
from transferring heat by convection it 
becomes an excellent insulator. To show 
the fine state of division of the air in 
diatomaceous earth it has been calculated 
that in one cubic inch there are 50,- 
000,000 diatom valves, whose silicious 
content occupies only 20 percent of the 
actual volume. Diatomaceous earth will 
absorb as much as 80 percent of its own 
volume of water. 

Diatomaceous earth is marketed for 
insulation as classified loose powder, as 
aggregate, as crude lumps, sawed crude 
brick and blocks, kiln-burned bricks and 
tile, composition bricks and blocks, pipe 
covering, etc. At present the material 
is mined almost entirely by open-cut 
methods. It is taken out in huge blocks 
which may contain by weight, three 
times as much water as diatoms.- If the 
material is to be sold as sawed brick or 
blocks, it is cut to the desired size, other- 
wise the large blocks are dried directly. 
The wet material is stacked in the open 
and after 40 to 50 days hot, dry summer 
winds will reduce the moisture content 
to about 5 percent. Artificial drying 
has been used to some extent. Some 
sawed crude material is sold as such, 
other sawed material is kiln burned, 
other dried blocks are disintegrated by 
specially designed machinery, which pul- 
verizes without breaking up the diatom 
valves. The powder is classified by elab- 
orate pneumatic systems and the graded 
product sacked for shipping. Waste ma- 
terial too fine for drying is used for the 
manufacture of composition _ brick, 
blocks, cements, ete. The different 
grades of finished product have an ap- 
parent density of from 8 to 30 pounds 
per cubic foot. 


GEORGIA CLAYS MAY DIS- 
PLACE ENGLISH KAOLINS 
ASHED Georgia clays can be used 

to advantage to displace all of the 
English china clay in a vitrified dry- 
press body of small size, such as floor 
tile, it is indicated by tests made by the 
Bureau of Mines. Washed clay can be 
used to displace a portion of the china 


clay in a porous dry-press body such as 
wall tile up to about 20 percent of the 
batch. However, the extent to which the 
displacement may safely be carried de- 
pends largely upon the shape and size 
of the ware. 

The color of ware made from a prop- 
erly washed clay is about equal to that 
of ware from the usual grade of china 
clay, and it is only slightly inferior to 
that of ware from highest grade English 
clay and domestic primary kaolins. 


DUST RESPIRATORS TESTED 
BY BUREAU OF MINES 
STUDY of various types of res- 

+Apirators designed as_ safeguards 

against the presence of injurious dusts 
encountered in mining and many other 
industries has been conducted by chem- 
ists of the Pittsburgh experiment sta- 
tion of the Bureau of Mines. Many in- 
dustrial dust respirators, and many 
fabrics and filtering materials, including 
cheese cloth, canton flannel, bleached 
and unbleached muslin, filter paper, and 
absorbent cotton, were tested. The fil- 
tering efficiencies of the respirators were 
determined by passing air containing 
either tobacco smoke or suspended silica 
dust in minute particles through the res- 
pirator at varying rates. A _ small 
stream of the air that escaped from the 
respirator was viewed in a beam of 
light in a dark box. An equal stream 
of the unfiltered air was viewed along- 
side the first stream, and the unfiltered 
stream was diluted with measured por- 
tions of pure air until the two streams 
reflected light of equal intensity. In 
this way a measure of the filtering ef- 
ficiency of the respirators was obtained. 

The efficiencies of the industrial dust 
respirators in restraining tobacco smoke 
were found to range from 5 to 33 per- 
cent when the air was passed at a rate 
of 32 liters per minute. A gas-mask 
canister with two filters of absorbent 
cotton showed 63 percent efficiency. A 
flat felt filter was most efficient, with 
97 percent. 

The efficiencies against silica dust 
floated in air ranged from about 9 to 
70 percent for the dust respirators. The 
silica particles were mostly 1 micron in 
diameter or four times the diameter 
of the tobacco-smoke particles. As 
the dusts most injurious to miners, 
stoneworkers, and many others engaged 
in dusty trades are about 1 micron in 
diameter, the respirators, if worn, can 
prevent inhalation of a considerable 
amount of dust, but not all. 

While the laboratory study has shown 
that most dust respirators are not 
highly efficient in removing tobacco 
smoke from air, it has been found that 
a filter which removes 50 percent of 
tobacco smoke from air flowing at the 
rate of 85 liters per minute is very ef- 
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ficient in restraining ordinary industrial 
dusts, also smokes from burning wood 
or carbonacious material, such as those 
encountered by city firemen. Hence, 50 
percent efficiency against the tobacco 
smoke by the laboratory tests has been 
adopted by the Bureau of Mines as a 
standard requirement, together with 
others, for approval of respirators or 
gas masks to afford protection from 
smoke or dust. Tobacco smoke was used 
in the experiments for the reason that, 
being extremely difficult to arrest, it 
tested the respirators severely. 

As the laboratory tests performed on 
the dust respirators were severe, the 
low efficiencies do not indicate the gen- 
eral efficiencies of these respirators un- 
der all industrial conditions. Many of 
the industrial dusts are less difficult to 
restrain, and the overall efficiency of 
the respirators in actual service is cor- 
respondingly higher. The tests thus 
show that as a rule the respirators are 
very beneficial in removing such in- 
jurious dust from inspired air. 

The discomfort caused by respirators 
covering the face, the heat engendered 
thereby, irritation of the skin at con- 
tact with the respirators, poor fit which 
allows leakage in some instances, or 
leakage at valves, and resistance to flow 
of the air breathed, are the most serious 
disadvantages of respirators. Resist- 
ances of industrial dust respirators were 
0.25 inch to 1.5 inches of water to air 
flowing at 85 liters per minute. The 
flat felt filter had a resistance of 2.25 
inches and the gas-mask canister 3.6 
inches. 

A man wearing a gas mask can work 
hard for only about half an hour, when 
on account of the extra exertion caused 
by the resistance to breathing, he must 
stop to rest or greatly reduce his exer- 
tion. Resistance of the dust respirators, 
although causing some discomfort, does 
not seriously interfere with a man’s ex- 
ertions until the filter becomes clogged 
with deposited dust and the resistance 
correspondingly increased. The filter 
must then be cleaned or freed of dust, 
or it must be replaced by a fresh one. 

While the use of respirators should 
be encouraged among workers in dusty 
industries, the Bureau of Mines’ tests 
show that respirators can not be con- 
sidered a final safeguard. Effort should 
be continued in mines and other indus- 
tries to prevent the formation and dis- 
tribution of dust into the air, in mines 
particularly by the use of hollow drill 
steel and water and by sprays on the 
undercutting machines. 

Further details regarding these tests 
are contained in Serial 2745, “Tests and 
Characteristics of Dust Respirators,” by 
S. H. Katz, G. W. Smith and E. G. 
Meiter, copies of which may be obtained 
from the Bureau of Mines, Department 
of Commerce, Washington, D. C. 
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A Résumé Of The Activities Of The Mining Indus- 
try And Items Of Interest In The Field 


Minnesota Royalty Tax Declared Valid 


The validity of the Minnesota royalty 
tax was upheld by the United States 
Supreme Court in a decision handed down 
on June 7, sustaining the decision of the 
Federal Court for the District of Minne- 
sota. This law provides for a tax of 6 
percent on all royalties paid to lessees 
and owners of mines by active mining 
companies: It was enacted by the Minne- 
sota Legislature in 1923. This legisla- 
ture also enacted the occupational tax, 
which levies a tax of 6 percent on iron 
ore at the collar of the shaft. Known 
iron ore also pays a tax each year it lies 
in the ground in Minnesota. 

Leasing of mineral lands constitute a 
distinct characteristic of mining in Min- 
nesota, where virtually all of the iron 
ore is mined under royalty arrangements 
with the owners of the land. 

The validity of the law was attacked 
in 1923 by the Lake Superior Consoli- 
dated Iron Mines and six other indivi- 
duals and corporations, on the ground 
that it violated the Federal and state 
Consfitutions because arbitrary and un- 
reasonable, and was unequal in its appli- 
cation. 

Payment has been withheld on the part 
of many fee owners since litigation 
started. Steps will be taken by the state 
immediately to collect these back taxes, 
amounting to over $2,000,000, 


The latter part of May, mining men of 
Minnesota appeared before the state tax 
commission and made an urgent plea for 
a more liberal interpretation of the occu- 
pational tax law. Deductions for depre- 
ciation, fire insurance, or general office 
expenses are not allowable in arriving at 
the cost of producing iron ore under this 
law. They insist that such items of cost 
are clearly legitimate for deductions. 


Bunker Hill & Sullivan Has Low Accident 
Rate 


The Bunker Hill & Sullivan Co., at 
Kellogg, Idaho, led the state in the low 
percentage of accidents, minor and fatal, 
during the last year, according to figures 
recently compiled by the state mine in- 
spector. With an average pay roll of 
998 men, the accident rate was 0.19 acci- 
dents per 1,000 days per man, one of the 
lowest records ever hung up in the state 
of Idaho by a corporation employing a 
large number of men. 
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Tonopah Extension-West End Apex Suit 
Settled 

The suit involving apex rights, brought 
by the Tonopah Extension Mining Co. 
against the West End Extension Mining 
Co. and its subsidiaries, was settled out 
of court June 12, at Reno, Nev., before 
the case came up for trial. Legal pro- 
ceedings were instituted in October, 1924, 
in a suit brought by the Tonopah Ex- 
tension, alleging trespass, and the case 
was set for trial at Goldfield, June 14. 
By the terms of the agreement West 
End Extension shall have the right to 
work the vein in controversy, known as 
the ‘‘76” vein, underneath the surface of 
the Panther and New Jersey claims of 
Tonopah Extension between specified 
parallel planes. 


Nonferrous Metals in Automobile 
Industry 


‘The American Bureau of Metal Statis- 
tics estimates the use of the principal 
nonferrous metals in the automobile in- 
dustry in 1925 as follows: Copper, 106,400 
tons (of 2,000 pounds), or 57 percent, 
compared with 93,700 tons, or 58.9 per- 
cent, in 1924; zinc, 21,200 tons, or 11.4 
percent, against 18,700 tons, or 11.8 per- 
cent, in the previous year; tin, 15,000 
tons or 8 percent, against 12,400 tons, or 
7.8 percent, last year; lead, 12,800 tons, 
or 6.9 percent, against 10,700 tons, or 
6.7 percent, in 1924; aluminum, 31,100 
tons, or 16.7 percent, compared with 23,- 
600 tons, or 14.8 percent. 

The total consumption of lead in the 
United States for storage batteries is 
estimated for 1925 at 180,000 tons, of 
which 99,000 tons were used for automo- 
biles, compared with 170,000 tons, of 
which 93,000 were used for automobiles, 
in 1924. 


Callahan Zine-Lead Mill 

At a meeting of the directors of the 
Callahan Zine-Lead Co. early in June, it 
was decided to proceed at once to build 
a flotation mill of 150 tons daily capacity 
at the Galena mine of the company in 
Lake Gulch, about 2 miles west of Wal- 
lace, Idaho. Mill tests had been made 
and plans and estimates prepared pre- 
vious to the meeting of the directors, as 
had estimates of tonnage available in the 
mine for mill purposes. The Galena 
property is a consolidation of various 
groups of claims and carries silver, lead, 
and copper. 


May Recover Zinc From East Helena 
Smelter Slag Dump 


That a large profit can be secured from 
the slag dump of the East Helena smelter 
of the American Smelting & Refining Co. 
is the belief of Brent N. Rickard, man- 
ager of the plant. The slag is the ac- 
cumulation of many years, and Mr. 
Rickard says that it contains at least 12 
percent of zinc, which was lost in the 
treatment of lead ore containing zinc. 
Several carloads have been shipped to the 
Anaconda zinc refinery at Great Falls, 
where tests are being made. The re- 
search department of, the East Helena 
smelter is also working on the problem. 
Mr. Rickard estimates that there are be- 
tween two and three million tons of this 
zine ore-bearing slag on the dump. 


Zine Plant For Bunker Hill & Sullivan 


An electrolytic zine reduction plant is 
to be built at Kellogg, Idaho, by the 
Bunker Hill & Sullivan Mining Co., at 
an estimated cost of $1,000,000. This 
project has been under discussion for 
several years, and final action toward its 
construction was taken the middle of 
June. 

Stanly A. Easton, president of Bunker 
Hill & Sullivan, has announced that the 
plant will have a capacity of 50 tons of 
refined zinc per day, and that it will be 
planned with the view to enlarging its 
capacity as conditions warrant. The 
process to be used will consist of the 
Tainton electrolytic system with high 
acid strength and voltage density. 


Idaho Inspector of Mines Issues Compre- 
hensive Report 

The Twenty-seventh Annual Report of 
the Mining Industry of Idaho, issued by 
Stewart Campbell, inspector of mines, is 
the largest and most comprehensive of 
any that have ever been issued, contain- 
ing 272 pages compactly set in small 
type, five insert cuts of mill flow sheets, 
and numerous illustrations. It is a com- 
plete handbook of mining in Idaho and 
contains much information of value to 
those interested in mining and milling, as 
well as giving concise data on general 
mining conditions, mining companies 
operating in the state, and opportunities 
which the state offers for mineral de- 
velopment. 

Each mining county is given a promi- 
nent place in a general review of the 
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work done during the year, the principal 
mining activities, a list of the minerals 
found in the county, and an expression of 
the mineral resources and mining possi- 
bilities that the county offers. The min- 
ing companies are listed by counties, and 
each company receives special mention, 
which includes its officers, capitalization, 
location of the mine, extent of mine 
workings, character of the mine, men 
employed, and a brief review of the work 
done during the year. The report also 
gives a general review of mining 
throughout the state during the year. 
This feature deals with each county and 
gives a complete resume of all the 
principal mining activities. 

Another feature of the report is “Mill- 
ing in the Coeur d’Alene.” This subject 
includes a description, flow sheet, and 
pictures of a few of the important mills 
in that district. The articles are well 
prepared by those in charge of the mill, 
and should prove informative to anyone 
interested in mining and milling, as well 
as adding to the literature on flotation 
and milling methods. 

Mr. Campbell’s “Foreword” isa force- 
ful statement of his position in encourag- 
ing the development of Idaho’s mineral 
resources by protecting the public against 
fake promotions and dishonorable pro- 
moters. In this he outlines his position 
as well as exposing some of the methods 
used by the crooked promoters. The 
“Foreword” also calls attention to fake 
platinum assayers, and a warning is 
sounded for the public to beware of 
“predatory platinum assayers” and pro- 
motions based on their assays. 

The report also contains a_ special 
article by K. T. Sparks, director of the 
mine rescue station in the Coeur d’Alene 
district; a list of all the accidents which 
occurred in the mines of the state during 
the year; a summary of the number of 
men employed, and the wages paid; a 
bibliography which covers all the princi- 
pal articles ever published on the geology, 
mineralogy, and mineral resources of the 
state; metal production statistics, ar- 
ranged by counties for the year 1925; 
and also the state totals from 1903 to 
1925. 

Another interesting feature, which has 
proved of value in past reports, is the 
list of mining companies which have 
failed to comply with the laws. 

The report is well illustrated with 
numerous views of mining scenes in 
various parts of the state. It is compre- 
hensively indexed and well arranged. 
Copies of the report may be had upon 
request to the inspector’s office at Boise, 
Idaho, 


New Acid-Resisting Alloy 
A new acid-resisting alloy has been 
developed by a Cleveland gompany. It is 
not a nonferrous alloy but a ferrous alloy 


in which iron makes up about 35 percent. 
The rest of the material is composed of 
about 35 percent nickel, 25 percent chro- 
mium, and up to 5 percent molybdenum. 
It is made by the Pioneer Alloy Products 
Co., Inc., Cleveland, which controls pat- 
ents on the alloy. The claims are that it 
will resist practically all corroding liquids 
used in the chemical industry, with the 
possible exception of hydrochloric acid. 
It is already being used as a material 
for valves, cocks, pump parts, and pipe 
fittings in the petroleum and chemical 
industries. 


Michigan Mine Valuations 


The Michigan Tax Commission has re- 
duced the values of the iron mines of 
Michigan $9,002,250 below the appraised 
valuation given for 1925. This is 8% 
percent reduction and a flat reduction of 
5 percent below the tentative figures 
submitted early in May during the meet- 
ing of the commission in the upper penin- 
sula. Total valuation is placed at $100,- 
302,550 for 1926, and is divided among 
three ranges, giving Menominee range 
$27,701,100, Gogebic range $40,225,300, 
and Marquette $32,376,150. 

Michigan copper mines are valued by 
the commission at $30,560,000, of which 
$20,370,000 is assessed in Houghton 
County and $10,190,000 in Keweenaw 
County. Calumet & Hecla Consolidated 
Mining Co. was assessed at $12,905,000. 
Champion and Copper Range Companies 
at $4,005,000, Isle Royale Copper Co. at 
$1,451,000, and Quincy at $1,400,000. 


American Continent Takes 72 Percent of 
U. S. Iron and Steel Exports in 1925 
The American continent was preemi- 

nent as a market for United States ex- 

ports of iron and steel in 1925, taking 
nearly 72 percent of the total foreign 
shipments, a larger percentage of the 
trade than was absorbed in the continent 
during the preceding year, according to 
the Iron and Steel Division of the De- 
partment of Commerce. In 1924 North 
and South America took 1,151,943 gross 
tons of United States iron and steel, or 

64 percent of the total exports. 
Canada, the principal customer for 

United States exports of iron and steel, 

increased its takings by about 64,000 tons 

in 1925, taking nearly one-half of the 
iron and steel destined for the entire 
continent. Heavier shipments were also 
forwarded to Argentina, Chile, Colombia, 

Panama, Salvador, Uruguay, Venezuela, 

and the British West Indies. On the 

other hand, noticeable losses were sus- 
tained in the trade with Brazil, Guata- 
mala, and Peru. 

The British Isles constitute the lead- 
ing individual market for American iron 
and steel in Europe, but shipments to 
them were not quite so heavy in 1925 as 
in 1924, 
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Advocates Mining of Coal on Cooperative 
Basis 


At the meeting of the Southern Ohio 
Pig Iron & Coke Association, held in Cin- 
cinnati, the latter part of May, Prof. 
Frank A. Ray, consulting engineer, of 
Columbus, advocated the mining of coal 
on a cooperative basis in the bituminous 
regions, on a plan which he claimed would 
benefit both producer and miner, depend- 
ing on the sale price of coal. In order 
to carry out his ‘plan, he explained it 
would be necessary to use the 1917 wage 
scale as a basis. The miners would be 
paid a bonus on all tonnage sold above 
the average sale price in their respective 
districts. The plan as outlined by Pro- 
fessor Ray is similar to the one in force 
in the sheet-steel industry, where the 
amalgamated wage scale is paid. 

It was the unanimous opinion of the 
other speakers at the meeting that some 
plan was necessary to net the producers 
a fair price for their product, or hun- 
dreds of mines throughout the country 
would be compelled to close. 

Samuel A. Taylor, president of the 
A. I. M. E., spoke on the problems of 
stream pollution in the mining industry, 
and the work being done to remedy the 
situation. 


Illinois Coal Associations Consolidate 


The three operators’ associations in 
Illinois were consolidated into a new 
organization known as the Coal Opera- 
tors’ Association of Illinois, at a meeting 
held in Chicago, June 8, and attended by 
representatives of the Illinois Coal Op- 
erators’ Association, the Fifth and Ninth 
District Coal Operators, and the Central 
Illinois Coal Operators’ Association. Rice 
Miller, of Hillsboro, was elected presi- 
dent; Herman C. Perry, of St. Louis, vice- 
president; C. L. McLaughlin, Chicago, 
secretary; and Luce H. Smith, Chicago, 
treasurer. The following were elected 
to the executive committee: L. H. Smith, 
Spring Valley Coal Co.; M. S. Peltier, 
Peabody Coal Co.; George B. Harrington, 
Chicago, Wilmington & Franklin Coal 
Co.; J. D. Zook, O’Gara Coal Co.; S. A. 
Shafer, Pana Coal Co.; E. C. Searls, 
Crerar-Clinch Coal Co.; O. L. Lumaghi, 
Lumaghi Coal Co.; M. S. Coleman, Saline 
County Coal Corporation; and F. §. 
Pfahler, Superior Coal Co. 


Mine Workers Denied Injunction to 
Enforce Wage Scale 


An injunction to enforce the provisions 
of the Jacksonville wage agreement was 
refused the United Mine Workers of 
America in a decision by Judge I. G. 
Lazzelle, of the Circuit Court of Monon- 
gahela County, W. Va., June 9. Repre- 
sentatives of the United Mine Workers 
sought, in a complaint filed May 7, to 
restrain the Connellsville By-Product 
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Coal Co., the Arkwright Coal Co., the 
Pursglove Coal Mining Co., and the 
Cleveland-Morgantown Coal Co. from 
operating their mines on a nonunion 
basis and on a lower wage scale than 
that prescribed by the union. 

Judge Lazzelle held that where a num- 
ber of individuals signed a contract with- 
cut stating their connection with the 
United Mine Workers of America and 
another set had signed it as individuals 
without stating their connection with the 
defendant coal companies, which were 
specifically named in the petition, such a 
contract could not be held valid or en- 
forceable. 

In dealing with that phase of the com- 
plaint in which it was sought to prevent 
the employment of any but union 
miners, Judge Lazzelle declared that 
courts have recognized fully the right to 
collective bargaining, but the time had 
not arrived when a few men could sit 
down and sell the labor of thousands 
without their consent and compel them 
to work. Every man, he said, has a right 
to work wherever he pleases, for what 
compensation he pleases, and to qujt 
work whenever he deems it right. 

In connection with the request for an 
injunction to restrain eviction of miners 
from company houses, the court held that 
there had been no allegation that there 
was not an adequate remedy at law for a 
grievance of this sort. 


Ohio Union Bans Cooperative Mining 

The Ohio union of the United Mine 
Workers has issued an order forbidding 
its members from participating in co- 
operative mining operations in all sec- 
tions of the state. This action came 
about as the result of a mass meeting 
held at Nelsonville. Later reports, how- 
ever, indicate that very little attention 
has been paid to the order, with the ex- 
ception of a few of the smaller opera- 
tions. 

Cooperative coal mining ventures in 
Ohio and near-by districts have been in 
vogue for some time as the only alterna- 
tive to the Jacksonville wage scale, and 
a considerable tonnage has been produced 
in that manner. Union miners produce 
the coal, it is sold on the market, and the 
profits are divided. Union officials object 
because they claim the wages received by 
the miners are not equal to those paid 
under the union scale. 


West Virginia Coal Association 

At the annual meeting of the West Vir- 
ginia Coal Association, held at Charles- 
ton, June 1, the officers of the association 
were reelected, as follows: J. G. Bradley, 
Dundon, W. Va., president; G. M. Caper- 
ten, Charleston, vice-president; C. C. 
Dickinson, treasurer; W. H. Cunningham, 
Huntington, secretary; and James E. 
Hart, Huntington, assistant secretary. 


554 THE MINING CONGRESS JOURNAL 


The operators were unanimously op- 
posed to any form of governmental legis- 
lation that would attempt to control or 
interfere with the natural operation of 
the bituminous coal industry. 


Reforestation in Pennsylvania 

During the spring 37 mining companies 
of Pennsylvania planted more than 
1,565,000 trees on their property. These 
trees will produce mine timbers, ties, and 
props in from 25 to 40 years. The State 
Department of Forests and Waters has 
announced that up to the present time 
the mining companies of Pennsylvania 
have planted more than 8,383,000 forest 
trees supplied from the state nurseries. 


D. W. Brunton 


David W. Brunton, Past President of 
The American Mining Congress, and 
prominent Colorado mining man was the 
recipient of an Honorary Degree of Doc- 
tor of Science, by the University of 
Colorado. 

Mr. Brunton is one of the most prom- 
inent mining engineers of the country. 
He has engaged in his profession in 
Colorado since 1875. He is chairman of 
the board of consulting engineers of the 
Moffat tunnel commission and also Past 
President of the American Institute of 
Mining Engineers. 


Manufactured Fuel 

Establishments engaged primarily in 
the production of manufactured fuel— 
briquettes and boulets—in 1925 reported 
to the Department of Commerce a total 
output valued at $5,892,030, an increase 
of 5.5 percent as compared with 1923, 
the last preceding census year. 

Of the 13 establishments reporting for 
1923, 3 were located in Pennsylvania, 2 
in California, 2 in Virginia, 2 in Wis- 
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consin, and 4 in other states. In 1923 
the industry was represented by 15 estab- 
lishments, the decrease to 13 in 1925 
being the net result of a loss of 5 and 
a gain of 3. Of the five establishments 
lost to the industry, four had gone out 
of business prior to the beginning of 
1925 and one reported manufactured fuel 
as a secondary instead of a primary prod- 
uct for 1925 and was therefore trans- 
ferred to another industry. 


Coal in the Philippine Islands 

Almost every island in the Philippines 
and the majority of the provinces are 
known to contain coal, according to a 
report to the Department of Commerce. 
Development of coal deposits has taken 
place in Cebu, Zamboanga, and Batan 
Islands. Most of the coal discovered so 
far is lignite, but some high-grade bitu- 
minous coal has been found, and there 
is some production of anthracite. 

The coal fields on the above-mentioned 
islands cover an estimated area of 58 
square miles and are estimated to contain 
at least 68,000,000 short tons of coal. 
While the coal can be used for industrial 
purposes, it is not suitable for bunkers. 
Aside from bunkers practically the only 
demand is from public utility companies. 

Anthracite coal is found in commercial 
quantities in the Philippine Islands, and 
the production is increasing each year. 


Submarine Tin-Mining Project in Dutch 
East Indies 

The Government of the Netherlands 
East Indies has for some time past been 
considering the exploitation of the tin- 
bearing areas on the sea bottom in the 
immediate nieghborhood of the Island of 
Banka, according to reports to the De- 
partment of Commerce. This is a result 
of the reported gradual exhaustion of the 
tin deposits on the island. 

An opportunity to make a start in this 
undertaking was offered the Government 
with the dredging of a channel near 
Tobali, on the south coast of Banka, in 
january of this year. It was then de- 
cided to bring the submarine tin deposits 
to the surface for delivery to the Gov- 
ernment mining industry on the island. 
This is believed to be the forerunner of 
a systematic exploitation of the tin de- 
posits on the sea bottom in the near fu- 
ture. A proposal to this effect has al- 
ready been made to the Government. 


National Wealth and Income 

The Federal Trade Commission, in re- 
sponse to a Senate resolution, has issued 
a report on national wealth and income, 
which estimates the national wealth in 
1922 at $353,000,000,000 and the national 
income in 1923 at $70,000,000,000. The 
increase in national wealth from 1912 to 
1922, as measured in dollars, is reckoned 
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in the report at about 72 percent, but it 
is stated that if allowance is made for 
changes in the purchasing power of the 
dollar, the real increase was nearer 16 
percent as compared with about 15 per- 
cent increase in population. 

As to the ownership of national re- 
sources, the report estimates that for 
1922 six companies controlled about one- 
third of the developed water power, eight 
companies three-fourths of the unmined 
anthracite coal, 30 companies over a third 
of the immediate reserves of bituminous 
coal, two companies over one-half of the 
iron-ore reserves, four companies nearly 
one-half of the copper reserves, and 30 
companies about one-eighth of the petro- 
leum reserves. 


To Build Refinery at Craig, Colo. 

The Texas Company has definitely de- 
cided to build a new refinery at Craig, 
Colo., the plant to have a capacity of 
1,000 barrels daily, and costing $350,000. 
The Craig to Casper shipments of crude 
oil by the Texas Company place a heavy 
overhead on the expense of refining this 
oil from the Moffat field; by refining the 
oil at Craig the cost of transporting the 
oil products to the market would be re- 
duced. This will be the first refinery of 
the Texas Company in Colorado. Their 
Casper plant has a capacity of 10,000 
barrels daily. 


Calumet & Hecla Construction Program 
75 Percent Complete 

The construction program of Calumet 
& Hecla Consolidated Copper Co., which 
has been under way for two or three 
years, is more than 75 percent complete, 
but several large items remain. Chief 
among them is smelter improvements, 
and most important is the installation of 
a casting machine, a unit of one of the 
three large furnaces. It is expected that 
the smelter changes will be completed by 
1927. Reclamation plants at Tamarack 
and Lake Linden are operating at ¢a- 
pacity, and the 1926 output will at least 
equal that of 1925. 


Oil and Gas Ruling by Internal Revenue 
Bureau 

The general counsel for the Internal 
Revenue Bureau, Treasury Department, 
has ruled that a gas lessee is entitled to 
discovery value on gas wells discovered 
by oil lessees and taken over by the gas 
lessee under Federal regulations govern- 
ing contemporaneous leases on the same 
property. The ruling is based on section 
214 A of the revenue acts of 1918 and 
1921, and is to the effect that a gas lessee 
of property on which there exists a con- 
temporaneous oil lease is entitled to dis- 
covery revaluation for depletion purposes 
as to all wells discovered on its leasehold 
tract and taken over from the oil lessee 
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under lease option. The decision is to 
the effect that this action should be taken 
whether payment was made by immedi- 
ate reimbursement of the oil lessee for 
development costs or by payments under 
the gas contract. 


Hearing on a petition for adjustment 
downward of oil royalties on oil and gas 
rermits in San Juan County, Utah, was 
held by the Interior Department June 18. 
The holders of oil and gas permits claim 
they are located 185 miles from a rail- 
road and are unable to pay the same 
royalty as producers close to transporta- 
tion. They said royalties should not ex- 
ceed 20 percent of the oil and gas pro- 
duced on permit lands located far distant 
from a railroad. Salt Lake attorneys 
represented petitioners. 


Dusts Available For Rock Dusting Coal 


Mines 
Any incombustibl2 powder may be 
used for dusting coal mines as a 


means of preventing coal dust explo- 
sions, but some materials are much 
more desirable than others, states the 
Bureau of Mines. Chalk is used quite 
extensively in France. Roof shale is 
used in England, but coal mine roof 
material in the United States is not 
generally suitable as it is often sandy 
or contains too high a percentage of in- 
flammable material. Exhaustive studies 
made by the Bureau of Mines indicate 


that siliceous dust would injure the 
health of the miners. Some American 
roof shales may not be injurious. A 


study is now being made by the bureau 
to determine the suitability of 
shales for dusting purposes, 

Dark colored dusts are not desirable. 
They can not be distinguished from coal 
dust readily, and it is not easy to judge 
the amount of inert dust present, or 
how completely the coal dust may be 
blanketed by the inert powder. A white 
dust, on the other hand, contrasts with 
coal dust distinctly, and the proportion 
of inert material present is more read- 
ily estimated. White dust has the added 
advantage of improving the lighting of 
mines. 

The dusting material must be obtain- 
able at very low cost or the expense of 
dusting would be so great as to prohibit 
the use of the method. 

A dust that is desirable, therefore, is 
white, incombustible, non-siliceous, and 
inexpensive. In view of present high 
freight rates the desired material should 
be obtainable near the coal mine. 

Materials that seem to promise ful- 
fillment of the conditions named are 
limestone, gypsum, and anhydrite. Lime- 
stone is essentially carbonate of lime, 
and its dust is not considered injurious 
to the lungs of miners. 


roof 


It grinds to a 
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white or light gray powder, is abundant, 
and usually may be procured at low cost. 
Gypsum is a hydrous calcium sulphate; 
it grinds to a white powder, is not in- 
jurious as a dust, and is fairly low- 
priced, though not as abundant or as 
generally distributed as limestone. An- 
hydrite is the anhydrous form of calcium 
sulphate and occurs in varying quanti- 
ties in many gypsum mines. It is 
harder than gypsum, gives a‘white, non- 
injurious powder, and as it is largely a 
waste material it might be cheaper than 
gypsum in some localities. 


Labor Head Declares Against General 
Strikes 

General strikes which would involve 
the violation of wage agreements were 
condemned by William Green, president 
of the American Federation of Labor, in 
an address in Denver, June 15. 

A general strike, he said, means that 
the line of industrial conflict is immedi- 
ately changed so that it seems to become 
a contest between employes and Govern- 
ment rather than between employes and 
employers. He contended that the real 
issues of the strike are lost sight of in 
the maelstrom of public opinion and pub- 
lic inconvenience. The original grievance 
which caused the general strike, no mat- 
ter how meritorious, must remain unset- 
tled until after the general strike is 
ended. This, he declared, works untold 
hardships and makes more difficult the 
bringing about of a sound adjustment of 
the real grievance. 


Would Have Canada Use Canadian Coal 

The Canadian Provincial Premiers, 
meeting in Ottawa to investigate Can- 
ada’s fuel problems, recommended that 
the Federal Government make a deter- 
mined effort to have Canada supplied 
with Dominion-mined coal instead of im- 
porting the product. 

One suggested plan was the establish- 
ment of coke ovens throughout the Do- 
minion. Another called for granting 
special freight rates for Canada’s coal 
over the state-owned railway. 


Fire at the Poland coal plant of the 
Maple-Sterling Coal Co., in Greene 
County, Pa., late in May destroyed two 
tipples, two coal bins, two dumps, three 
motors, and the entire conveying and 
loading system, with an estimated loss of 
$40,000. Officials of the company plan to 
rebuilt immediately. 


A special train containing owners of 
coal-consuming factories in Cleveland, 
Akron, Canton, and Kent visited the 
eastern Ohio coal fields the middle of 
June as part of the “Use-Ohio-Coal Cam- 
paign.” The mine owners financed the 
trip. 
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Cylinders Mounted at Right Angles 
Give Perfect Balance to 
Air Compressors 


Construction jobs, factories, shipyards, 
mills, foundries, railroad shops, munici- 
pal water works, quarries and mines find 
excellent use for the Angle Compound 
Compressor, type WJ-3, manufactured by 
the Sullivan Machinery Co., of Chicago, 
Ill. This motor-driven machine, of ca- 
pacities ranging from 400 to 800 cubic 
feet, has perfect balance and is free from 
vibration. 

The distinctive feature of this Angle 
Compound design is that the high-pres- 
sure and low-pressure cylinders are 
mounted at right angles to each other, 
and both pistons are actuated from one 
crank so as to give perfect balance of 
reciprocating forces. The air is com- 
pressed first in the horizontal cylinder, 
and then travels through a three-pass, 
counter-current, water intercooler to the 
vertical cylinder, where it is further com- 
pressed. Wafer inlet and outlet valves 
and automatic lubrication insure unin- 
terrupted operation. The machine may 
be driven by belt or direct connected to 
a Westinghouse motor. 

Another compressor type WN-4, which 
is composed of two WJ-3 compressors 
mounted side by side and driven from 
the same power unit, is built in sizes of 
900 to 3,700 cubic feet. When the de- 
mand for air is light, either compressor 
may be operated efficiently alone with 
the other one standing still. 

A smaller machine than the angle cor- 
pound, and one that has capacities from 
68 to 1,472 cubic feet, is the WG-6 com- 
pressor. It consists of a single air cylin- 
der securely bolted to a sturdy frame 
which carries a crankshaft having a belt 
pulley on one end and a flywheel on the 
other. All moving parts are inclosed to 
exclude dust and grit, and lubrication is 
automatic. Drive is ordinarily by belt, 
but where floor space is limited direct 
connection to the Westinghouse motor is 
provided. “Wafer” inlet and discharge 
valves are standard equipment. Where 
running water is not available, this com- 
pressor is supplied with a hopper jack- 
eted: cylinder so that the hopper can be 
filled from a hose or bucket. 

The “WH-6” Compressor is similar to 
the “WG-6” only the air is compressed 
in two stages instead of one. Capacities 
from 340 to 445 cubic feet. 

These compressors due to their sturdy 
construction and the design that pro- 
duces economic operation are able to 
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save time and labor and produce effi- 
cient work where it is necessary to 
pump water, operate machines, or for 
cleaning purposes. 


A Word About Shovel Types and Uses 


The Marion Steam Shovel Co. recently 
sent out a report of an interview with a 
prominent designer of power shovels, who 
made the following comments on the 
natural grouping of shovels by types and 
capacities: 


Marion Railroad 
Type Shovel of 
modern design. 
Electrically 
operated and 
mounted on 
crawlers. A 
powerful, rugged 
type 


“For all practical purposes there is no 
general utility power shovel outside 
what is known as the small revolving 
class with capacities ranging up to 2 
cubic yards. That is the range in de- 
mand by contractors, and contractors, 
broadly speaking, are the only users of 
general purpose shovels. Few general 
contractors own or want shovels larger 
than 2 cubic yards capacity at the out- 
side. The whole thing is merely a matter 
of economics. Thus contracting shovels 
fall automatically into a_ well-defined 
group within what may safely be re- 
garded as an arbitrary capacity limit of 
2 yards or less. 

“Beyond this group of contractors’ 
shovels there is practically no field for 
all purpose or general utility shovels. 
Shovels larger than 2 cubic yards ca- 
pacity are practically always bought for 
a specific use. And, because uses for 
larger shovels are so widely varied, it 
has brought about the establishment of 
two distinct types for the various kinds 
of heavy duty service. These are the 
heavy revolving type and the railroad 
type. 

“The railroad type shovel is without 
question by far the more economical and 
productive on several types of service 


where the operating radius is restricted 
and the material heavy and obstinate. It 
is impossible to design a revolving shovel 
to take the place of a railroad type. 
There are good reasons why, else there 
would be no railroad type shovels built. 
One reason is that a revolving shovel, to 
take the place of a railroad type, must be 
made so compact as to infringe upon the 
proper diameter of the roller path, thus 
sacrificing stability in the face of service 
which requires the utmost stability. This 
is something that can not be overcome by 


counterbalance, for a counterweight 
heavy enough to impart stability to a 
small roller path shovel in rock would 
be too heavy for multi-purpose work. 
Furthermore, the railroad type shovel 
has an inherent advantage for close quar- 
ters work in its short boom and dipper 
stick. Due to the shortness of the swing 
as compared with a revolving shovel of 
equivalent dipper size, a railroad type 
shovel is far faster in loading out. A 
railroad type shovel can rapidly load and 
swing in quarters so narrow that its cab 
may be but a few feet from the parallel 
bank face—it might be against the face, 
for that matter—while manifestly swing- 
ing would be impossible for a revolving 
shovel under those conditions. 

“So where the digging is hard and the 
demands heavy, there is no revolving 
shovel that can equal or even approach 
the railroad type. 

“But for the much broader range of 
uses where the operating radius is wide 
and the face high, in fact, in all places 
where there’s ‘room for the tail where 
the head ought to be,’ the larger square 
built, no compromise, revolving shovel is 
the thing. 

“Thus do power shovel manufacturers 
find it necessary to build three distinct 
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groups of machines: The small revolving 
group with capacities up to 2 cubic yards, 
the railroad type in several sizes, and 
the larger revolving group.” 


Better Cutter-Bits Reduce Mining Costs 


Recent improvements in the method of 
making coal mining machine cutter-bits 
have greatly increased the speed of mak- 
ing the bits as well as improving the 
wearing qualities of the bits themselves. 
Some five years ago a machine which 
rolled cutter-bits to the proper shape, 
length, and angle by means of a roller 
die operating on the principle of a ma- 
chine shop shaper, was invented by engi- 
neers of the Sullivan Machine Co. This 
device has been in increasing use at coal 
mines in many sections since that time. 
The primary saving accomplished by 
these machines has been in the black- 
smith shop, where the amount of labor 
necessary to make bits has been greatly 
reduced, not only because of the speed 
and accuracy of the machine but also 
because of the smaller number of bits 
needed to cut a given tonnage. 

Other advantages which ‘have been 
commonly noted include the following: 

Every bit is a perfect one and each is 
an exact duplicate of every other. 

Power is reduced in cutting coal. 
Estimated averages indicate savings of 
20 percent per square foot undercut. 

The capacity of the mining machine 
is increased. 

There is less stress and strain on the 
mining machine with consequent reduc- 
tion in upkeep and cost. ; 

Fewer cutter bits are used, and there 
is no waste of steel in the blacksmith 
shop as was formerly the case with 
methods which required cutting off a 
piece of metal from the old bit before 
making the new one. 

Three different improvements may be 
noted, all of which have been made within 
the past year. 


SWAGING DEVICE 


After the bit blanks for new bits are 
heated, having previously been cut from 
bar stock at an angle of about 30 to 45 
degrees, they are placed in a flatter or 
swaging die which has been located at 
the left-hand side of the machine. In 
this swage the point is brought down to 
1 inch in width. After this the bits are 
placed in position for rolling. By this 
method all fins or ridges on the edges of 
the bit are eliminated and only two or 
three strokes of the roller are required 
for making a new bit from the blank. 
In the case of badly worn or broken bits 
to be resharpened, these may also be 
swaged down to prevent forming fins 
during the resharpening. The action of 
this swage reduces time under the roller 


and also cuts down wear on the roller 
and die. 
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TIMING DEVICE FOR TEMPERING 

It is often customary and sometimes 
necessary to temper the bits without re- 
heating them. A new ejector and timing 
arrangement have been added to the 
Sullivan sharpener which makes it pos- 
sible to secure any temper required with- 
out reheating. 


AUTOMATIC Bit HEATER 
The automatic bit heater, manufac- 
tured by the Mines Equipment Co., Ar- 
cade Building, St. Louis, has been found 
to have the following advantages when 
used in connection with the Sullivan bit 
sharpener: 


Sullivan Automatic Bit Heater, Illinois 
Coal Corporation, Nokomis, Ill., showing 
man loading the gravity chute 


Correct Heating.—The heater is 
equipped with a gravity steel chute and 
with a lever by means of which the bits 
are advanced one bit width at a time 
into the furnace. As the bits reach the 
hot end they are automatically discharged 
down a chute to within easy reach of the 
sharpener operator’s tongs. The hearth 
is arranged so that the end of the bit 
only is sharpened in the fire. The shank 
of the bit is not heated, consequently is 
not tempered. This gives an ideal ar- 
rangement for mining machine work, as 
the shank of the bit is relatively soft, 
effecting a considerable saving in the 
cost of set screws, and reducing the num- 
ber of lost bits. 

Low Fuel Cost.—The cost of oil used 
per day is in most cases less than the 
cost of other fuel plus the expense of 
handling. 

Rapid Heating—Only seven to ten 
minutes are needed to get hot bits from 
the time of starting the cold furnace. 
The furnace will heat as many as 600 
bits per hour if that rate is needed. No 
auxiliaries such as motor, blower, or air 
compressors are required. The machine 
is complete and ready to run. It is not 
necessary to operate any other part of 
the shop in order to run the furnace and 
sharpener. 

Labor Economy.—While it is custom- 
ary practice for two men to work as a 
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crew with the furnace and sharpener, one 
feeding new bits into the chute and ex- 
tracting completed bits from the tem- 
pering bath, etc., while the other operates 
the sharpener and the two changing off 
from time to time, one man can operate 
the heater and do the sharpening at the 
same time, in many cases saving the 
labor of a man, and in others where only 
one man is now used, securing a con- 
siderable increase in the number of bits 
sharpened. This arrangement is made 
possible by bringing the push lever for 
operating the furnace within reach of 
the sharpener operator’s foot, so that 
without changing his position he can 
eject a bit from the hot end of the fur- 
nace within reach of his tongs and carry 
the bit on the hearth along one position, 
making room for a fresh bit at each pres- 
sure of the lever. With this combina- 
tion one man can sharpen 1,800 to 2,400 
bits per day of nine hours, while twe men 
working together will handle 4,000 to 
5,000 bits, all uniform in shape, perfect 
as to angle and length of point. 


The Bureau of Mines, in its investi- 
gations of gas masks for use in mines 
and allied industries, tests masks that 
are voluntarily submitted by manu- 
facturers for examination, and issues 
approval certificates for masks that 
meet the bureau’s specifications. Se- 
rial No. 2750 describes the tests that 
were conducted on an ammonia gas 
mask by the Bureau of Mines, which 
successfully met all requirements and 
tests for ammonia gas masks. The 
mask tested, known as the GMD am- 
monia gas mask, is manufactured by 
the Mine Safety Appliances Co., Pitts- 
burgh, Pa. 


Illuminating «Gas for Metal Cutting 

Illuminating gas to replace acetylene, 
hydrogen and other fuel gases in combi- 
nation with oxygen for metal cutting has 
been adopted at the Schenectady plant 
of the General Electric Co. following a 
comprehensive study of the economic 
needs of the various clasess of work. A 
special oxy-illuminating gas torch was 
developed for the purpose, and is now 
being used for the cutting of risers in 
the steel foundry of that plant, varying 
in thickness from 1 to 20 inches. 

This method is also used, according to 
an article in the General Electric Review 
for June, on machines in cutting intricate 
shapes from steel plate. 

The advantages of the use of illumi- 
nating gas were found to be (1) avail- 
ability, (2) elimination of delays and 
handling of tanks, (3) low cost, (4) 
safety, and (5) chemical and physical 
properties permitting its use in a torch 
equipped with a superheater, thus effect- 
ing marked economies in the amount of 
oxygen required by the cutting jet. 


\ 
| 
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The Oil-Electric Locomotive Invades 


Another Field 


The oil-electric locomotive, which has 
established an enviable reputation for it- 
self in railroad switching service in the 
East and Middle West, will now be ap- 
plied for industrial and short-line freight 
service. The Red River Lumber Co. will 
place a 100-ton oil-electric locomotive in 
service about July 15, and the Utah Cop- 
per Co. will place a 60-ton unit in service 
at Bingham, Utah. 

The 100-ton locomotive of the Red 
River Lumber Co. will be employed in 
hauling logs out of the woods and haul- 
ing supplies in over a line 15 to 20 miles 
in length. Maximum grades of 2 to 3 
percent will be encountered. It will prob- 
ably be necessary to cut the trains and 
take them in sections over these grades, 
the number of cars in each section de- 
pending on the amount and length of the 
grade. 


The 60-ton locomotive purchased by the 
Utah Copper Co. will be employed in 
hauling waste cars on the upper levels at 
its mine at Bingham, Utah. 


The locomotive which is being obtained 
by the Red River Lumber Co. is similar 
to those of the Long Island Railroad and 
Great Northern Railway; the smaller lo- 
comotive for the Utah Copper Co. is like 
those of the Ceneral Railroad of New 
Jersey, Baltimore & Ohio, Lehigh Valley, 
Chicago & Northwestern, Reading, Erie, 
and Delaware, Lackawanna & Western 
Railroads. In addition to these 60 and 
100 ton units, larger oil-electric locomo- 
tives are being constructed for the New 
York Central Railroad. 

The oil-electric locomotive is a joint 
development of the American Locomotive, 
Ingersoll-Rand, and General Electric 
Companies. Briefly, it is one in which an 
Ingersoll-Rand internal-combustion oil 
engine, using low-grade fuel oil, drives a 
General Electric generator which fur- 
nishes power to electric motors geared to 
axles of the driving wheels. Its advan- 
tages are much more economical and 
speedier operation, and absence of noise 
and smoke. 

In locations where complete electrifica- 
tion is not advisable, due to infrequency 
of traffic or other causes, the oil-electric 
locomotive is particularly applicable, be- 
cause of low cost of operation and 
maintenance, ease of manipulation, and 
the saving of time lost in refueling, ad- 
vantages which hitherto have not been 
available except with the electric loco- 
motive. 

Two sizes of the oil-electric locomotive 
have been built; the first weighs 60 tons, 
and second 100 tons. Both of these units 
are primarily intended for switching and 
industrial service, but the design has no 
limits in power or speed. Plans have 
been drawn for the construction of oil- 
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electric locomotives of greater power, 
approaching the maximum power of the 
largest modern steam engine. 

There are several features of the oil- 
electric locomotive that are of particular 
advantage in industrial fields. Indus- 
trial plants are not generally equipped 
with shops and facilities for the con- 
venient and economical repair of loco- 


motives. As a consequence, the mainte- 


nance of steam locomotives is higher 
than would be the cost of the same 
locomotive on steam railroads. The 


parts of the oil-electric locomotive are 
small, convenient of access, and as a con- 
sequence the maintenance of such a loco- 
motive, as compared with a steam loco- 
motive, would be even more economical 
in an industrial plant than on the ordi- 
nary steam road. 


In industrial plants the switching serv- 
ice is frequently intermittent, even more 
so than at large steam railway terminals. 
In all cases of intermittent service it is 
a fact that the steam locomotive is using 
fuel during all the period when the steam 
pressure is kept up. On the other hand, 
the oil-engine locomotive uses fuel only 
during the period when it is exerting 
power and only in proportion to the 
power used. As a consequence, the more 
intermittent the service, the greater is 
the advantage of using an internal-com- 
bustion type of engine in the power plant. 

The tracks of industrial yards are not 
generally maintained in as good repair 
and alignment as those in steam yards. 
The swivel-type construction of the oi!- 
electric locomotive gives it a flexibility, 
when compared with the rigid wheel base 
of the steam locomotive, which makes it 
more suitable for such uneven types of 
track, gives it better traction possibili- 
ties, and tends to reduce the maintenance 
of both the locomotive and the track. 

In addition to the saving in fuel 
through the use of heavy oil, the oil- 
electric locomotive eliminates turntables, 
roundhouses, water towers and troughs, 
hostling service, the handling of coal and 
ashpits. 


New Locomotive for Gaseous Mines 

Government approval No. 1513 has re- 
cently been granted by the Bureau of 
Mines to the General Electric Co. cover- 
ing a permissible storage-battery locomo- 
tive for use in gaseous mines. 

The approved locomotive has a rated 
weight of 6 tons and is intended for 
gathering service. It is of the outside 
frame construction, having the weight of 
the locomotive supported from the jour- 
nal boxes on heavy semielliptical equa- 
lized springs. The motors are of the 
box frame type, spring suspended from 
the locomotive frame, and drive the axles 
through single reduction spur gearing. 
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Of particular interest is the control 
equipment, which is of the progressive 
series parallel magnetic contactor type. 
This consists of three units; namely, 
master controller, contactor group, and 
protective relays and a resistor. The 
master controller—small, compact, and 
easily operated—is of the drum type and 
handles control current only on the main 
cylinder and full motor current on the 
reverse cylinder. Six solenoid operated 
contactors are used to make-or break 
connections in all power circuits when 
current is on. Overload protection is 
provided by two overload relays, one 
placed in each side of the line, these 
relays being reset by a switch contained 
in the master controller, which also con- 
tains a switch for controlling the head- 
light circuits. The resistor is made up 
of cast grids enclosed in a permissible 
compartment. 

The use of this type of control on this 
locomotive is particularly advantageous 
because it operates reliably with a mini- 
mum of inspection. This is an important 
factor with totally enclosed equipment. 


J. McA. Duncan Made Assistant General 
Sales Manager of The Westing- 
house Co. 


According to an announcement by E. 
D. Kilburn, vice president and general 
sales manager, Mr. J. McA. Duncan, for 
14 years Pittsburgh district manager, 
has been promoted to assistant general 
sales manager of the Westinghouse 
Electric and Manufacturing Co. Mr. 
W. R. Marshall, formerly branch man- 
ager of Buffalo, has been selected to as- 
sume the duties of Pittsburgh district 


manager. These appointments are ef- 
fective May Ist. 
Mr. Duncan, who has been in the 


employ of the company for 40 years, 
has worked in almost every depart- 
ment. This wide experience, coupled 
with unusual executive ability eventually 
led to his recent appointment. 

In addition to these appointments, Mr. 
H. F. Boe, formerly industrial division 
manager at Buffalo, has been promoted 
to branch manager, of that office, and 
Mr. R. L. Kimber to industrial division 
manager. W, F. Barnes is appointed 
branch manager of the Tulsa office of 
the Westinghouse Company. 


Using a gas-engine driven electric-arc 
welding outfit with 1,000 feet of cable 
between the generator and the electrode, 
a successful welding demonstration was 
recently staged on the west coast. The 
Southern Pacific Railroad Co. needed 


welding equipment that would weld with 
3/16-inch high carbon steel electrode and 
furnish sufficient heat through 2/0 cable 
500 feet from the set. 


3 
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A test was therefore arranged by the 
Brown Brothers Welding Co., of San 
Francisco, at the plant of the Pacific 
Coast Steel Co. A General Electric type 
WD-12 welder was used with 1,000 feet 
of old cable with loose joints. The elec- 
trode holder cable was fastened to the 
extension cable by laying it across and 
taping it, and the connection to the 
ground plate was made through an old 
bolt shoved into a hole in the plate with 
a piece of iron laid against it to keep it 
from dropping out. 

During the first test 3/16-inch elec- 
trode was used and some fine beads were 
laid, drawing about 200 amperes from 
the set. Some %-inch electrode was next 
tried and was used successfully. 

Such a test is remarkable in view of 
the fact that it is seldom necessary to 
work at a distance of 500 feet from the 
set. 


The Milburn Paint Spray 
Paint spraying is the modern, eco- 
nomical method of applying paint, var- 
nish, etc., to all surfaces. In painting 


any. character of devices or surfaces, 
time, material, and labor costs are 


greatly reduced with the utilization of 
the proper gun or spray. 

The ease and simplicity of operation 
of the Milburn paint spray is an out- 
standing feature. The paint enters a 
large, annular chamber surrounding the 
air nozzle from which it is atomized and 
expanded in a venturi-shape. The ato- 
mization is complete and is regulated by 
a mere turn of the nozzle, from a small 
to a large spray, or is entirely shut off, 
bringing into play a stream of air for 
dusting purposes, increasing the speed of 
the work. A pressure of 40 pounds is 
excellent, but this can be varied to suit 
the work. Carbonic gas tanks are also 
employed with good results. 

The thorough, minute atomization of 
paint results in a complete even cover- 
ing of a greater surface with minimum 
paint consumption. One coat is adequate 
with the Milburn atomization principle, 
where two coats are usually required by 
hair brushing. Air pockets and daubing 
are eliminated; places impossible to reach 
by brush can be painted with the Milburn 
spray. 

It is light in weight, compast, and ex- 
tremely efficient, employing a new and 
greatly simplified principle of construc- 
tion, which accounts for its absence of 
moving parts and passages likely to clog. 
It consists of rugger cover, body, ato- 
mizer, and convenient handle. No small 
parts to get out of order or adjust. 

A few of its many uses are for paint- 
ing walls, interior and exterior; painting 
and varnishing woodwork, tanks, struc- 
tural iron work, 
cement floors 


stacks, etc.; coating 
‘and walls to prevent 
cracking, dampness, etc.; painting auto- 
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mobiles, mechanical devices, etc.; cement, 
brick, and stucco; whitewashing; oiling 
and parafining motors, steel, baking pans, 
inaccessible machinery parts; and apply- 
ing coatings to surfaces. 


Timken Expansion 

Announcement has just been made that 
$1,500,000 is to be spent in expanding 
the Canton plant of the Timken Roller 
Bearing Co. Building plans have been 
completed and the hew units are to be 
completed by January 1, 1927. 

In the past Timken scientists have been 
successful in developing such features 
as the tapered bearing design, the “posi- 
tively aligned rolls” of Timken bearings, 
and the special electric furnace steel 
which only Timken produces, in its own 
complete steel mill. The output of elec- 
tric furnace steel from the Timken mills 
is the largest in the world. Steel is re- 
quired for production at the incredible 
rate of 132,000 Timken bearings daily. 
The total of Timken bearings universally 
applied has reached 150,000,000. 


Effective May 22, Mr. H. 
will become manager of the St. Louis 
branch of the Timken Roller Bearing 
Service & Sales Co. Mr. Gilmore’s pro- 
motion follows several years sales ex- 
perience with this company under the 
direction of Frank J. Lemper, manager 
and district supervisor of the Chicago 
branch. 

The Omaha branch office of the Timken 
Roller Bearing Service & Sales Co., for- 
merly located at 2524 Farnum Street, 
now occupy larger quarters at 2240 Doug- 
las Street. Complete service stocks for 
authorized distributors will be maintained 
as in the past. 
continue under 
Hackim. 

The new home of the Los Angeles 
branch of the Timken Roller Bearing 
Service & Sales Co. will be at 1361 South 
Figueroa Street, moving to this location 
from 1241 South Hope Street. 


E. Gilmore 


The management will 
the of A. D. 


direction 


The phenomenal growth of sales of 
Timken bearings for industrial uses has 
brought about the promotion of G. W. 
Curtis from industrial equipment engi- 
neer to district manager of sales, indus- 
trial division, for the Milwaukee terri- 
tory. Mr. Curtis will work with R. W. 
Ballentine, who previously had handled 
this territory. Mr. S. M. Weckstein suc- 
ceeds Mr. Curtis as industrial equipment 
engineer. Mr. Weckstein has been 
notably successful in developing Timken 
bearing applications for precision work 
in machine tools and high-speed applica- 
tions. G. W. Richards and A. R. Spi- 
cacci are appointed assistant industrial 
equipment engineers to assist Mr. Weck- 
stein. 
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Westinghouse Engineering Executives 
Promoted 


Slightly more than a year after he 
was awarded the Elliot Cresson Gold 
Medal by the Franklin Institute in 
recognition of his scientific achievements, 
Mr. Francis Hodgkinson, for many years 
chief engineer of the South Philadelphia 
Works, Westinghouse Electric & Manu- 
facturing Co., was appointed consulting 
mechanical engineer for the organization 
as a whole, taking effect immediately. 

Simultaneously an order discontinuing 
the position of chief engineer of the 
South Philadelphia Works and creating 
instead the position of manager of engi- 
neering was announced. Appointed to 
the new position is Mr. A. D. Hunt, well 
known in engineering circles throughout 
the country and for many years a mem- 
ber of the engineering staffs of the West- 
inghouse organization. 

With the duties and responsibilities of 
Mr. Hodgkinson broadened according to 
the new arrangement, his great knowl- 
edge, which has earned fame for him 
both in this country and abroad, will be 
made available to all of the operations of 
the company. His prime duty will be to 
act as consulting engineer in all design 
problems and other engineering activities 
at South Philadelphia. 

In April, 1925, Mr. Hodgkinson was 
the recipient of the Elliot Cresson Gold 
Medal, presented to him particularly in 
recognition of his important part in the 
development of the steam turbine, during 
more than three decades past. 


Westinghouse Promotes Seybold 

Roscoe Seybold, formerly manager of 
price statistics of the Westinghouse Elec- 
tric & Manufacturing Co., has been ap- 
pointed assistant to F. A. Merrick, vice- 
president and general manager of the 
company. 

Mr. Seybold has been with the West- 
inghouse Co. since 1907. He was born 
in Rockville, Ind., and attended Purdue 
University. After graduating from that 
school in 1907, with the degree of 
bachelor of science in electrical engineer- 
ing, he immediately came to East Pitts- 
burgh, where he entered the college 
graduate apprentice course. At its com- 
pletion he was placed in the price depart- 
ment and later was transferred to the 
sales department, where he was located 
for some years prior to this present ap- 
pointment. 


Westinghouse Company Receives Orders 
For Seven Automatic Substations 
For Coal Mine Operation 


The Westinghouse Electric & Manu- 
facturing Co., has recently received 
orders for control equipment for seven 
automatic substations to be used for 


4 


the operation of coal mines. Two of 
these sets have been sold to the Lehigh 
Valley Coal Co., and one each to the 
Harlem Collieries Co., the West End Coal 
Co., the Youghiogheny & Ohio Coal Co., 
the Vesta Coal Co., and the West Ken- 
tucky Coal Co. The Youghiogheny & 
Ohio Coal Co., have also ordered auto- 
matic control for an air shaft substa- 
tion. 


Osgood Company Purchases Fairbanks 
Assets 


The Osgood Co., has purchased from 
the receiver of The Fairbanks Steam 
Shovel Co., at Marion, Ohio, the good 
will and all the assets of the Fairbanks 
Steam Shovel Co., such as patterns, 
records, drawings, formers, etc., to- 
gether with the entire stock of material 
that was on hand for the manufacture of 
steam and gas shovels and dredges. 

The purchasers are prepared to fur- 
nish from the records and drawings now 
in their possession repair parts for Fair- 
banks machinery and equipment that is 
now in the field. 

Mr. Chas. Meivin who was connected 
with the Fairbanks Steam Shovel Co., 
for 24 years has been retained by the 
Osgood Co., and placed in charge of the 
department for handling service and re- 
pair parts on Fairbanks machines. 


Alloy Cast Steel Company Organized 


The Alloy Cast Steel Co., Marion, 
Ohio, has recently been organized by 
John D. Owens, C. A. Owens, M. C. Mc- 
Neil, H. J. Barnhart, Frank D. Glosser, 
Walter A. Dorsey, and E. J. Schoenlaub, 
all of Marion, Ohio. 

The company has purchased the elec- 
tric steel foundry of the Fairbanks Steam 
Shovel Co. which was recently sold at 
receiver’s sale. The plant is now being 
completely overhauled and enlarged to a 
capacity of 400 tons of steel castings per 
month. Extensive additions of modern 
foundry equipment will be installed at 
once. 

The new company will manufacture 
high-grade electric steel castings in car- 
bon, manganese, and other alloy steel. 

The new owners have had considerable 
past experience in the manufacture of 
steel castings and have already perfected 
an operating organization capable of 
making high-grade steel castings and giv- 
ing prompt and satisfactory service. 


Appointment of General Electric As- 
sistant Treasurers 
Announcement has been made by R. S. 
Murray, treasurer of the General Electric 
Co., of the election of Delbert C. Davis 


and Charles L. Kenyon as assistant treas- 


urers of the company. Both are resi- 
dents of Schenectady, N. Y. 
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Mr. Davis was formerly with the Fort 
Wayne Electric Works as assistant treas- 
urer in charge of credits and collections. 
He went to Schenectady in June, 1909, as 
general credit manager. 

Mr. Kenyon became connected with the 
collection department of the General 
Electric Co. in March, 1924, and has been 
assistant to Mr. Murray for several years 
in that department. 


Sullivan Moves SpoKane Office to Larger 
Quarters 


The Sullivan Machinery Co., an- 
nounces that, effective June 1, its north- 
western sales office at Spokane, Wash., 
will be situated at 120 South Lincoln 
St., Spokane, instead of in the Hutton 
Building as heretofore. The change pro- 
vides larger quarters and the offices, 
display room and warehouse will be to- 
gether at this new location. 


American Abrasive Metals Co., have 
issued a leaflet describing and illustrat- 
ing new forms of safety tread as used 
extensively in power plants, which they 
will send to those desiring information 
on this subject upon request to their 
New York office, 50 Church St. 


A new coal machinery catalog has 
just been released by the Sullivan 
Machinery Co., which deals with a new 
type of Longwall Coal Mining Machine, 
which is of particular interest as it is 
a completely redesigned machine and 
while retaining the same power and cut- 
ting ability as the older standard ma- 
chine, is very much more compact and 
is only 12 inches in height as compared 
with the previous machine which was 18 
inches high. This machine is described 
in Bulletin 82-B. The new machines 
have been in successful use in Great 
Britain for about 2% years and have 
demonstrated their qualities of increased 
cutting capacity, stability and repair 
economy in the difficult field. 

Another new bulletin describes their 
new Shearing Machine, Catalog No. 
82-C. This is a new machine which has 
not as yet been described in the en- 
gineering press, 


A new catalog has just been issued 
by the Mueller Steam Specialty Co., 502 
West 126th St., New York City, describ- 
ing their modern steam, water, air, oil 
and gas specialties, consisting of Pres- 
sure Reducing and Regulating Valves, 
Strainers, Boiler Controls, Steam Traps, 
Back Pressure and Vacuum Regulators, 
Excess Pressure Relief Valves, Float 
Valves, Quick Opening Balance Valves, 
Pump Governors, Air Traps, Liquid 
Level Controllers, etc. 
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New Handbook for Wire Rope Users 


How to measure wire rope; how to and 
how not to uncoil or unreel wire rope; 
how to make an endless splice; how to 
properly seize rope; how to correctly 
socket wire rope; how to care for wire 
rope when both in and out of service, are 
just a few of the things told in the new 
88-page handbook on wire rope recently 
issued by the American Cable Co., New 
York. 

In addition to such information, there 
is shown by detailed drawings the best 
methods for making equalizing slings, 
bridle slings, and other miscellaneous 
sling and fitting equipment. There also 
appear briefened, though complete, 
treatises on wire rope lubrication, the 
effect of heat on wire rope performance, 
alignment, reverse bends, fleetangle, idle 
ropes, and other such subjects. Seldom 
have we seen a book that covers in a 
more informative way every phase of 
wire rope usage, application, and mainte- 
nance. Not only does it give detailed in- 
formation regarding the various “lays” 
and the varying constructions of wire 
rope but much data that should prove 
invaluable to wire rope users. 

A copy of this handbook is to be had 
by addressing the publishers of this 
magazine. 


New Bulletins recently issued by the 
Sullivan Machinery Co., include: 

Bulletin 81-L, Rock Drill Tunnel Car- 
riages. 

Bulletin 76-G, Portable Single and 
Double Drum Electric Hoists. 

Bulletin 83-B, Second Edition, Single 
and Two-stage Straight Line Air Com- 
pressors for belt drive. 

The Drill Carriage described in Bul- 
letin 81-L is one of their own inventions, 
having been developed first in its pres- 
ent state by Mr. D. J. O’Rourke, a rock 
drill engineer of many years experience, 
when he was in charge of one of the 
portals of the Moffatt Tunnel, in Colo- 
rado some two years ago. The carriages 
are in successful use on the Great 
Northern Tunnel at Scenic, Wash., (A. 
Guthrie & Co., St. Paul, Contractors), on 
the Nevada Irrigation Project Tunnel 
near Immigrant Gap, Calif. (D. A. 
Foley & Co., Contractors), and elsewhere. 


The Alexander Milburn Cc., 1416 West 
Baltimore St., Baltimore, Md., has issued 
a new catalog dealing with Milburn 
Welding and Cutting Apparatus. Copies 
may be obtained upon request to their 
Baltimore office. 


“Bethlehem Steel Ties for Mines and 
Industrial Track” is the title of the new 
bulletin just released by the Bethlehem 
Steel Co., Bethlehem, Pa. It is fully 


illustrated, and carries a vast amount of 
information on Bethlehem equipment. 
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ADMIRALTY 


New River Smokeless 


Prepared over Shaker Screens 


and Loading Booms Anthracite 
Highest Standards of Preparation 
LUMP EGG NUT 
sunxercoa GENERAL COAL GOMPANY ano 
SUPPLIED AT COASTWISE 
BALTIMORE, MD. : PHILADELPHIA COAL 
CHARLESTON, S. C. LOADED AT 
DETROIT NEW YORK NORFOLK PITTSBURGH 4. 
NEW YORK HAMPTON ROADS, VA. 
PHILADELPHIA NEW YORK 
SAVANNAH, GA, PHILADELPHIA 


THORNE, NEALE & COMPANY., Inc. 


FRANKLIN BANK BUILDING 
1416 CHESTNUT STREET—9 A. M. to 4 P. M. 
PHILADELPHIA, PA. 


MINERS’ AGENTS AND WHOLESALE DEALERS 


Anthracite COAL Bituminous 


ANTHRACITE COLLIERIES 


Mt. Lookout Harry E Forty Fort New Castle Locust Run 
Sterrick Creek Northwest Lackawanna Buck Run (Washery) 
Pardee Bros. & Co.— Lattimer Lehigh 
BITUMINOUS 


Sonman, South Fork District—Low volatile, low ash, low sulphur 
Smithing—1 1-4 in. screened 
Fairmont Quemahoning Indiana County 


NEW YORK OFFICE: 17 BATTERY PLACE 
Branch Offices: Baltimore Buffalo Chicago Scranton, ,Pa. Mauch Chunk, Pa. 
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BUYER’S DIRECTORY 


ACETYLENE, Dissolved 


(Or in Cylinders) 
Prest-O-Lite Co., Inc., 
30 E. 42nd St., N. Y. C. 


ACETYLENE GAS 

Prest-O-Lite Co., 30 East 42nd St., 
New York City. 

ACETYLENE GENERAT- 
ING APPARATUS 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City 

ACID, SULPHURIC 

Irvington Smelting & Refining 
Works, Irvington, N. J. 


AERIAL TRAMWAYS 
American Steel & Wire Co., Chi- 
cago and New York. 


AIR COMPRESSORS 
Mfg. Ce., Milwau- 
122 8. 


Broadway, 


Wis. 

Sullivan Machinery Co., 

Mich. Ave., Chicago, Ill. 
Ingersoll-Rand Ce., 11 


New York City 


AUTOMATIC CAR CAGES 

Car-Dumper & Equipment Ce., 
Grand Crossing, Chicago, 

Connelisvilie Mfg. & Mine Supply 
Co., Connellsville, Pa. 


AUTOMATIC FEEDERS, 


GRAVITY 
Johnson Mfg. Co., Jeannette, 
a. 


AUTOMATIC (Mine Doors, 
Truck and Electric 
Switches) 

American Mine Door Co., Canton, 
Ohio. 

AUTOMATIC SWITCH 
-THROWERS 

— Mine Door Co., Canten, 


o. 
G. M. Johnson Mfg. Co., Jeannette, 
Pa. 


BATTERIES (Storage, Gas 
Welding, Cutting, Dis- 
solved Acetylene) 


Prest-O-Lite Co., 30 East 42nd St., 
New York City. 


BATTERY SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


BEARINGS (Roller) 


Hyatt Roller Bearing Co., 
gon, N 


BELTING (Conveyor, Eleva- 
tor, Transmission) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co.. 300 W. Pershing Rd., 

Chicago, Ill. 


BELTING, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


BINS (Coke and Coal) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


BIT SHARPENERS 

Sullivan Machinery Co., 
Mich. Ave., Chicago, II. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

BLACK DIAMONDS 

R. 8S. Patrick, Sellwood Building, 
Dniluth. Minn. 

BLASTING POWDER 

E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


Harri- 


122 8. 


BLASTING SUPPLIES 


E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


BLOWERS, CENTRIFUGAL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


BLOWPIPES, Brazing, Car- 
bon Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 

Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 

BOND TERMINALS 

Amer. Mine Door Co., Canton, Ohio. 


BREAKERS (Construction 
and Machinery) 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


BUCKETS (Elevator) 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CABLES 


American Steel & Wire Co., Chicago 
and New York. 


CABLES (Connectors and 
Guides) 
American Mine Door Co., Canton, 


hie. 
CABLEWAYS 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
CAGE (Safety Appliances) 
Connellsville Mfg. & Mine Supply 
Co., Connelisville, Pa. 
CAGERS, AUTOMATIC 


Car-Dumper & Equipment Ce., 
Grand Crossing, Chicago, Ill. 
G. M. Johnson Mfg. Co., Jeannette, 


Pa 
Mining Safety Device Co., Bowers- 
ton, Ohio. 


CAGES 


Allis-Chalmers Mfg. Co., Milwau- 
kee. Wis. 

Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

G. M. Johnson Mfg. Co., 


Jeannette, 
Pa. 


CAGES (Self-dumping) 


Car-Dumper & Equipment 
Grand Crossing, Chicago, Ill. 


CAGE STOPS AND LOCKS 


Mining Safety Device Co., Bowers- 
ton, Ohio. 


Co., 


CARBON AND BORTZ 


R. 8S. Patrick, Sellwood Building. 
Duluth, Minn. 


CARBON BURNING AP- 
PARATUS 
Oxweld Acetylene Co., 30 E. 42nd 


St., New York City. 
CARBON RODS AND 
PASTE FOR WELDING 


Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 


CAR DUMPERS (Rotary) 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, III. 


CAR HAULS 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus. O 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CAR STOPS (Automatic) 

Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, 

CAR WHEEL BEARINGS 

Hyatt Roller Bearing Co., Harri- 
son, 

CASTINGS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Til. 

CHAIN RAIL CAR HAULS 


—_ Johnson Mfg. Co., Jeannette, 
a. 


CHAINS 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt - 300 W. Pershing Rd., 

Chicago 
Morse Chain, Ithaca, N. Y. 


CHAINS, AUTOMOBILE 
ENGINE 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, COAL CUTTING 


Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
CHAINS, DRIVE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, FRONT END 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Ce., Ithaca, N. Y. 

CHAINS, OILING 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, POWER TRANS- 
MISSION 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, SILENT (Rocker- 
Joint) 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, SLING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, SPROCKET 
WHEEL 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co.. 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHILI MILL SCREENS 


Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Lovis, Mo. 


CLAMPS (Trolley) 
Ohio Brass Co., Mansfield, Ohio. 


CLUTCHES 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd.. 

Chicago, Ill. 


COAL CLEANING 
CHINERY 


Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 


COAL COMPANIES 

General Coal Company, Land Title 
Bldg., Philadelphia, Pa. 

Ce., 


Neale & Philadelphia, 
Pa. 


COAL CRUSHERS 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., —— Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


COAL CUTTERS 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

Ingersoll-Rand Ce, 11 Breadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Sullivan Machinery Co., 122 8. 

Mich. Ave., Chicago, Ill. 


COAL HANDLING MA- 
CHINERY 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


COAL LOADERS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


COAL MINING MACHIN- 
ERY 


Goodman Mfg Co., Halsted St. and 
48th Pl., Chicago, 

Ingersoll-Rand Ce., 11 Breadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 
Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill. 


COAL MINING PLANTS 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago. Il. 
Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 


COAL SCREENS : 
Ludlow-Saylor Wire Ce., 608 8 
Newstead Ave., St. Louis, Me. 


COKE SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Me. 


COMPRESSORS, AIR 


-Chalmers Mfg. Co., Milwau- 

ee, Ss. 

Ingersoll-Rand Co., 11 Breadway, 
New York City. 


COMPRESSORS, MINE CAR 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


CONCENTRATORS (Table) 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


CONCRETE REINFORCE- 
MENT 


American Steel & Wire Co., Chi 
eago and New York 


CONDENSERS 

Allis-Chalmers Mfg. 
kee, Wis. 

Ingersoll- Rand Co., 
New York City. 


Co., 
11 Broadway, 


Milwae- 


CONTROLLERS 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 


— 
FY 
ES 
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Predominates 


In every industry where you find the oxy-acety- 
lene torch, there you will find that Prest-O-Lite 
dissolved acetylene predominates. There can be 
no stronger evidence that Prest O-Lite is the best 
dissolved acetylene to use with oxygen in oxy- 
acetylene welding and cutting. 


THE PREST-O-LITE COMPANY, Inc. 


Oxy-Acetylene Division 


General Offices: Carbide and Carbon Bldg., 30 East 42d St., NewYork 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 


31 Plants—85 Warehouses—22 District Sales Offices 


DISSOLVED ACETYLENE 


‘4 
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CONVERTORS, COPPER 


Mfg. Co., Milwau- 
ee, 

Traylor & Mfg. Co., 
Allentown, Pa. 


CONVEYOR BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, J. 


CONVEYORS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, il. 


CONVEYORS, BELT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, il. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CONVEYORS, CHAIN 
FLIGHT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CONVEYORS, COAL 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt ot 300 W. Pershing Rd., 

Chicago, 
Weller 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CONVEYORS AND ELEVA- 
TORS 


Allis-Chalmers Mfg. Milwau- 
kee, Wis. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 

300 W. Pershing Rd., 
hic: 

Weller Mig. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CONVEYORS, PAN OR 
APRON 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 

Chicago, iil. 


CONVEYORS, SCREW 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, i. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, 


CORE DRILLING 


H. R. Ameling Prospecting Ce., 
Rolla, Mo. 
Heffman Bros., Punxsutawney, Pa. 


COUPLINGS, FLEXIBLE 


Fawcus Machine Co., Pittsburgh, Pa. 
Foote Bros. Gear Machine Co 
215 N. Curtis St., Chicago, Ill. 


AND CROSS- 


Co., 


Central Frog & Switch Co., Cin- 
cinnati, O 


CRUSHER SCREENS 


Ludlow-Saylor Wire Co., 608 S. 
Newstead Ave., St. Louis, Mo. 


CRUSHERS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


CRUSHERS, COAL 
elisville, P: 


The Jeffrey “Miz. 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CRUSHERS, SINGLE & 
DOUBLE ROLL 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 
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CRUSHING PLANTS, COKE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CUTTING APPARATUS, 
Oxy-Acetylene, Oxy-Hy- 
drogen 


Oxweld Acetylene 30 E. 42nd 
St., New York Cit 

Weller Mfg. Co., 1820. 56 N. Kostner 
Ave., Chicago, Ill. 

DECARBONIZING APPA- 
RATUS 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

DESIGNERS OF PLANTS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

DIAMOND CORE DRILL 
CONTRACTING 

H. R. Ameling Prespecting Ce., 
Rolla, Mo. 

lloffman Bros., Punxsutawney, Pa. 

DIAMOND DRILLING 
CARBON 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


DIAMONDS, BLACK (See 
Carbon and Bortz) 

R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 

DOORS, AUTOMATIC MINE 

American Mine Door Ce., Canton, 
hio. 

DOUBLE CRIMPED WIRE 
SCREENS 

Ludlow-Saylor Wire Co., 608 5S. 
Newstead Ave., St. Louis, Mo. 

DRIFTERS, DRILL 

ingersoll-Rand Ce., 11 Broadway, 
New York City. 


DRILLING, DIAMONDS 
FOR 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


DRILLS, AIR AND STEAM 


Ingersoll-Rand Ce., 11 Breadway, 
New York City. 


DRILLS (Blast Hole) 


Ingersoll- 1l Broadway, 
New York 


DRILLS, 

H. R. Ameling Prespecting Ce., 
Rolla, Mo. 

Hoffman Bros., Punxutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 


DRILLS, ELECTRIC 
General Electric Co., Schenectady, 


N. Y. 
Ingersoll-Rand 11 Breadway, 


New York City. 
The Jeffrey Mfg. Company, 958-99 


North 4th St., Columbus, Ohio. 


DRILLS, HAMMER 

Ingersoll- Band 11 Breadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, IIl. 


DRILLS (Hand Operated 
Coal) 
Ohio Brass Co., Mansfield, Ohie. 


DRILLS, PNEUMATIC 
Ingersoll-Rand Ce., 11 Breadway, 
New York City. 


PROSPECTING 
H. R. Ameling Prospecting Ce., 
Rolla. Mo. 
Hoffman Bros., Punxsutawney, Pa. 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
Keystone Churn Drill Co., Beaver 
Falls, Pa. 


DRILLS. ROCK 


Diamond Machine Co., Monongahela. 
Pa. 
Electric Co., Schenectady, 


Ingersoll-Rand Ce., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


DRILL STEEL SHARPEN- 
ERS 


Ingersoll- 11 Breadway, 


New York 
Sullivan Co., 122 8. 
Chicago, Ill. 


Mich. Ave., 
DRIVES, SILENT CHAIN 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Morse Chain Ce., Ithaca, N. Y. 


DRUMS (Hoisting, Haulage) 

Connellsville Mfg. & Mine Supply 
Ce., Cennelisville, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, I. 


DUMP CARS 

Connellsville Mfg. Supply 
Ce., Connellsville, 

DYNAMITE 


E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


DYNAMOS 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
Mfg. Ce., Forty-cighth 
and Halsted St., Chicage, 


ELECTRICAL APPARATUS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Electric Co., Schenectady, 


ELECTRIC HOISTING 
MACHINERY 
Allis-Chalmers Mfg. Co., 
kee, Wis. 
ELECTRIC LOCOMOTIVES 
Cure Electric Co., Schenectady, 


Goodman Mfg. Ce., Forty-eighth 
and Halsted 8t., Chicago, 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Ohio Brass Co., Mansfield, Ohio. 


ELECTRIC MINE SUP- 
PLIES 


Cue Electrie Co., Schenectady, 
Ohio Brass Co., Mansfield, Ohio. 


ELECTRIC WIRES AND 
CABLES 


American Steel & Wire Co., Chicago 
and New York. 


ELECTRICAL SUPPLIES 
Cue Electric Co., Schenectady, 


ELEVATORS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Il. 


ELEVATORS, BUCKET 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt C. 300 W. Pershing Rd., 
Chicago, 

Weller 1820-56 N. Kostner 
Ave., Chicago, Ill. 


ELEVATOR MACHINERY 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link- ~ Co., 300 W. Pershing Rd., 

Chicago, IIl. 
Weller ™ Mtg. Co., 1820-56 N. Kostner 
Ave., Chieago, Ill. 


ENGINES, GAS AND GAS- 
OLINE 


Allis-Chalmers Mfg. Co., Milwan 
kee, Wis. 


Ingersoll- Rand Ce., 11 Breadway 
New York City. 

ENGINES (Hoisting and 
Hauling) 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 
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ENGINES, OIL 


Mfg. Co., Milwan- 

ee 

Ingersoll-Rand Co., 11 Breadway 
New York City. 

ENGINES, STEAM 

ers Mfg. Co., Milwau 

Ingersoll-Rand Co., 11 Broadway 
New Yerk City. 


ENGINEERS 

H. R. Ameling Prespecting Co. 
Rolla, Me. 

EXPLOSIVES 

du Pont Powder Co., The E. lL. 
Wilmington, Del. 

Hercules Powder Ce., 934 King St. 
Wilmington, Del. 

FAN DRIVES 


Fawcus Machine Co., Pittsburgh, Pa. 


FANS, VENTILATING 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

FEEDERS (Crossover, Kick- 
back, Rotary and Dump) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FEEDERS (Hand operated) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FEEDERS, ORE 

The Jeffrey Mfg.‘Company, 958-99 
North 4th St., Columbus, Ohie. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, il. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 

FEEDERS (Semi-automatic) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FILTER WIRE CLOTH 

Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Me. 

FLOTATION MACHINES 

Allis-Chalmers Mfg. Co., Milwao- 
kee, Wis. 

FLOTATION OILS 

Hercules Powder Ce., 934 King St. 
Wilmington, Del. 

FLOW METERS 

Electric Co., Schenectad,. 


FLUX, WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

FORGINGS 


Allis-Chalmers 


Mfg. Co., 
kee, is. 


Milwau 

FROGS AND SWITCHES 

Amer. Mine Door Co., Canton, Ohio. 

Central Frog & Switch Co., Cina 
cinnati, Ohio. 

FURNACES, ROASTING 

Allis-Chalmers Mfg. Co., Milwa 
kee, Wis. 

GAS (Cutting, Welding) 

Prest-O-Lite Co., Inc., 30 E. 42d 
Stu, New York City. 

GAS (Nitrogen, Oxygen) 

Linde Air Products Ce., 30 E. 42nd 
St., New York City. 

GAUGES, WELDING 

Oxweld Acetylene ag 30 E. 42nd 
St.. New York City. 

GEARS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd.. 
Chicago, Ill. 


GEARS, BEVEL 


Fawcus Machine Co., Pittsburgh, Pa. 
Foote Bros. Gear & Machine Ce., 
215 N. Curtis St., Chicage, Ill. 
The Jeffrey Mfg. Company, 958-99 


North 4th St., Columbus, Ohie. 
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PATRICK 
CARBON 


for Diamond Core Drilling 


It has taken this organi- 
zation years to establish 
its unequaled carbon 
buying facilities. And it 
has taken years of expe- 
rience to grade carbon 
accurately. The buyers 
of Patrick carbon secure 
this advantage of long 
experience; it is the foun- 
dation of the Patrick 
sat for economy 


Insures 
greater tonnage 
in marketable sizes 


HERE’S a grade of Coalite 
the Atlas permissible explosive 


and satisfaction. 


PATRIGK 
Duluth, Minnesota, U.S.A. 


Cable Address, Exploring’ Duluth 


—to meet every blasting problem 
encountered in mining coal. The 


KEYSTONE/ 


KEYSTONE WELL DRILLS for Placer 
Gold Testing, Mineral Prospecting, 
Water and Oil Wells. 

There are fifty styles and sizes for all 
depths from 25 to 3000 ft. Portable or 
traction units, steam or gas drive. 

The Keystone Percussion Core Drill is 
a coring tool operable in connection 
with cable tools, and forms the cheapest 
known meth of coring bituminous 
coal, fire clay and materials of equal 
hardness. 

DKILLING FOR PLACER GOLD is a 
200-page book by Walter H. Gardner, 
dedicated to “the hardy men who have 
carried the Keystone to the edges of 
the world.” The romance and science 


of prospect drilling. In paper cover, 
free. In cloth binding, $1.00. Your 
copy awaits you. You will want also 
the new Keystone Drill catalog. 
KEYSTONE CHURN DRILL CO., 


use of the right grade means greater 
tonnage in marketable sizes at a 
lower cost. You can improve your 
blasting results by using the grade 
of Coalite that is fitted to your 
Let the Atlas 
Service Man help you determine 


particular work. 


it. Write nearest branch. 


The permissible explosive 


packed in white paper cartridges 


ATLAS POWDER COMPANY 
WILMINGTON, DELAWARE 


Branch Offices: 
Allentown, Pa.; Bir- 
mingham, Ala.; Boston, 
Mass.; Charleston, 
W. Va.; Chicago, 
Des Moines, lowa; 
Houghton, Mich.; Jop- 
lin, Mo.; Kansas _ City, 


Mo.; Knoxville, Tenn.: ¢ Rios 


Branch Offices: 
McAlester, Okla.; New 
Orleans, La.; New York 
City, N. Y.; Norristown, 
Pa.; Philadelphia, Pa.; 
Pittsburg, Kans.: Pitts- 
burgh, Pa.; Pottsville, 
Pa.; St. Louis, Mo.; 
Wilkes-Barre, Pa. , 


Beaver Falls, Pa. 
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GEARS, REDUCTION 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


GEARS, HERRINGBONE 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St.. Chicago, Ill. 


GEARS, SILENT CHAIN 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca. N. Y. 


GEARS, SPUR 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


GEARS, WORM 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

Jeffrey Mfg. 958 N. Fourth 5t., 
Columbus, Ohio. 


GEARS, WORM WHEELS 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros., Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


GENERATORS AND GEN- 
ERATING SETS 
Mfg. Co., 
Mfg. Co., Halsted St. and 

48th Chicago, ilk. 


GENERATORS, ACETY- 
LENE 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


GLOVES, ASBESTOS 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


GOGGLES, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


HANGERS ‘(Insulated Trol- 
le 

Co., Mansfield, Ohio. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


HEADLIGHTS, ARC AND 
INCANDESCENT 

.Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Lil. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 


HERRINGBONE GEAR 
DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


HOIST DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


HOISTS 

American Steel & Wire Co., Chicago 
and New York. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill. 


HOISTS, AIR 


Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 


HOISTS, ELECTRIC 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

Diamond Machine Co., Monongahela, 


Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill. 


HOISTS, PORTABLE 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill. 


HOISTS, STEAM 
Mfg. Co., Milwau- 


ee, 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. | 


Milwau- 


122 8. 
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HOISTS (Room and Gather- 
in 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

HOISTING ROPES 

Connelisville Mfg. & Mine Supp!) 
Co., Connelisville, Pa. 

HOSE, AIR AND STEAM 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

HOSE, WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

INSULATORS, FEEDER 
WIRE 

Ohio Brass Co., Mansfield, Ohio. 

INSULATORS, SECTION 

Amer. Mine Door Co., Canton, Ohio. 

Ohio Brass Co., Mansfield, Unio. 

INSULATORS (Porcelain) 

Ohio Brass Co., Mansfield, Ohio. 

INSULATORS (Third Rail) 

Ohio Brass Co., Mansfield, Ohio. 

INSULATORS (Trolley) 

Electric Co., Schenectady 


Ohio Brass Co., Mansfield, Ohio. 


INSULATED WIRE AN D 
CABLE 

American Steel & Wire Ce., Chi- 
cago, [li 

Roebling Sons, John A., Trenton, 
N. J. 

KILNS (Rotary) 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

LAMPS, ARC AND INCAN- 
DESCENT 


General Electric Co., 
N. Y. 


Milwau 


Schenectady, 


LEAD BURNING APPARA- 
TUS, Oxy-Acetylene, Oxy- 
City Gas 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


LOADERS (Mine Car) 


Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, ID. 


LOADERS, PORTABLE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


LOADING BOOMS 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago, 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 

LOADING MACHINES 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


LOCOMOTIVES, ELECTRIC 
General Electric Co., Schenectady. 


2 
Goodman Mfg. Co., Halsted St. and 
48th Chicago, Ill. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


LOCOMOTIVES, RACK 
RAIL 

Goodman Mfg. Co., Halsted St. and 
48th Pl. Chicago, Il. 


LOCOMOTIVES, STORAGE 
BATTERY 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago. Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MACHINERY, TRANSMIS- 
SION (Power) 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Morse Chain Co., Ithaca, N. Y. 


Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


MANIFOLDS, OXYGEN 


Oxweld Acetylene Ce., 30 E. 42nd 
St., New York City. 


MILLS, ROD & BALL 


Allis-Chalmers Mfg. Ceo., Milwau- 
kee, Wis. 

MILLS, STAMP 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 


MINE CAR BEARINGS 


Hyatt Bearing Co., 
son, 


Harri- 


MINE DOORS, AUTOMATIC 


American Mine Door Ce., Canton, 
Ohio. 


MINING & METALLURGI- 
CAL MACHINERY 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


MINING EQUIPMENT 


Allis-Chalmers Mfg. Co., Milwau- 
ee, Wis. 

Ingersoll-Rand Co., 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


MINING MACHINES 


Goodman Mfg. Co., Forty-eighth 
Place and Halsted St., Chicago, 


Milwau- 


ll Broadway, 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINES (Elec- 
tric) 

Goodman Mfg. Co., Halsted St. and 
48th PL, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINERY 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINE SIGNALS 


American Mine Door Co., 
io. 


Canton, 


MOTORS 
Allis-Chalmers 
kee, Wis. 
Goodman Mfg. Co., Halsted St. and 

48th Pl, Chicago, Ill. 


NITROGEN GAS 


Linde Air Products, 30 East 42nd 
St.. New York City. 


Mfg. Co., Milwau- 


ORE, BUYERS AND SELL- 
ERS OF 


Irvington Smelting & Refining 
Works, Irvington, N. J. 


Phelps-Dodge Corporation, 
York City. 


OXYGEN GAS 

Linde Air Products, 30 East 42nd 
St., New York City. 

OXY-ACETYLENE APPA- 
RATUS and SUPPLIES 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

PATENT ATTORNEY 

John Boyle, Jr., Ouray Bldg.. Wash 
ington, D. C. 

PERMISSIBLES, Explosives 


du Pont Powder Co., The E. L, 
Wilmington, Del. 


Hercules Powder Co., 
Del. 


New 


Wilmington, 


July, 1925 


PICKING TABLES 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd. 
Chicago. Ill. 

Roberts & Schaefer Co., 
Bldg., Chicago, Il. 


PIPE (Wood) 


a Mig. & Mine Supply 
Connellsville, Pa. 


PNEUMATIC TOOL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


Wrigley 


POWDER, BLASTING 


E. I, du Pont de Nemours & Ce., 
Inc., Wilmington, Delaware. 


Hercules Powder Co., 934 King St., 
Wilmington, Del. 


POWER TRANSMISSION 
MACHINERY 

Allis-Chalmers Mfg. Co., 
kee, is. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


PREHEATING APPARA. 
TUS 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


PROSPECTIVE DRILLS 


H. R. Ameling Prospecting Co., 
Rolla, Mo. 


Hoffman Bros., Punxsutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

PULLEYS 

Link-Belt Co., 300 W. Pershing Rd.. 
Chicago, Ill. 


Weller Mfg. Co., 1820-56 N. Kostne: 
Ave., Chicago, Ill. 


PULVERIZER SCREENS 


Ludlow-Saylor Wire Co., 608 38 
Newstead Ave., St. Louis, Me. 


PULVERIZERS, COAL ANb 
COKE 


The Jeffrey Mfg. Company, 958-9» 
North 4th St., Columbus, Ohio. 


PUMPS, AIR LIFT 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PUMPS, CENTRIFUGAL 


Allis-Chalmers Mfg. Co., Milwau 
kee, Wis. 


same Pump & Mfg. Co., Aurora, 


Ingersoll-Rand Co. (A. 8. Cameren 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, MINE 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


— Pump & Mfg. Co., Aurora, 


Connellsville Mfg. & Mine Suppl) 
Co., Connelisville, Pa. 

Ingersoll-Rand Co. (A. 8S. Cameren 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS (Electric) 


Allis-Chalmers Mfg. Co., 
kee, Wis. 
Pump & Mfg. 


Milwau- 
Co., Aurore, 


Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

Ingersoll-Rand Co. (A. 8. Cameren 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS (Gathering or Dip) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

PUMPS, PNEUMATIC AIR 
LIFT 


{ngersoll-Rand Co., 11 
New York City. 


Broadway, 


— 
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RY an O-B Type D Frog 
where haulage is heaviest— 
where heavy locomotives draw- 
ing large currents make fre- 


quent passages. 


Then you will realize the 
savings in maintenance costs 
that have made this frog so 
popular in the mine. 


Ohio Brass Company 
Mansfield, O. 


Dominion Insulator & Mfg. Co 
Limited 
Niagara Falls, Canada 
130-M 


Track Efficiency 


Track safety and efficiency depend 
upon good materials and good engi- 
neering. 


We supply both. The results to you 
mean more uniform operation, better 
car distribution, fewer delays, mini- 
mum traffic congestion, and less equip- 
ment required. 
[HE CENTRAL & SwitcH Co. 
CINCINNATI, OHIO 


Safety First That Lasts 


CENTRAL | 


Mine Track Equipment 


| Track Cleared —Switches Thrown — Doors Opened —AUTOMATICALL y/ 


cinnati developed the recognized need of gardless of the crossings — turnouts, 
means for expediting the trips and reduc- switches, doors or other impediments, and 
ing the haulage delays. We have antici- with NO LABOR ON THE HAUL- 
| pated these needs and are prepared to WAY but the trip crew. Costs nothing 
| demonstrate how you can bring a trip to investigate. Just write, SHOW ME 
from the starting point in the mine to the and sign with name and address and send 


tipple, .1fely—without collision, without to us. 
L 


THE AMERICAN MINE DOOR COMPANY 
2063 Dueber Ave., Canton, Ohio 


| 

rhe discussions on Mine Haulage at Cin- stopping or slowing down of speed, re- | 
| 


ROTARY CAR DUMPERS FOR MINE CARS 
(GRAVITY, ELECTRIC OR PNEUMATIC DRIVE) 
““SOLIDCAR’’ SELF-DUMPING CAGES 


ROTARY tw FOR NON-SPILLAGE GATES 
RAILROAD CARS FOR SKIP LOADING 


CAR CONTROL AND 
CAGING EQUIPMENT 


MECHANICAL SPRAGGERS—Srar Wueet or Cuain 


MAIN OFFICE AND WORKS, Granp Crossinc, CHICAGO 
PITTSBURGH OFFICE, WESTINGHOUSE BUILDING 


EXPERIENCED 


WIRE ROPE 
AERIAL 
WIRE ROPE 
TRAMWAYS 


SOLE OF 


“Her cules’ (Rea Strand) Wire Reve 
T.LOUIS,MO. 
DENVER 


NEW YORK ein SAN FRANCISCO 
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PUMPS, POWER 

Cennelisville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, SAND 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, STEAM 

Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, VACUUM 
Ingersoll-Rand 11 Broadway. 


QUARRYING. ‘MACHINERY 

Ingersoll-Rand Ce., 11 Broadway, 
New Yerk City. 

RAIL BONDS 

American Steel & Wire Ce., Chi- 


cago and New York. 
Ohio Brass Co., Mansfield, Ohic. 


RAILWAY SUPPLIES 

Ohie Brass Co., Mansfield, Ohic. 

REGULATORS, Welding, 
Compressed Gas 

Oxweld Acetylene Ce., 30 E. 42nd 
8t., New York City. 

REK-TANG ROLLED SLOT 
SCREENS 

Ludlow-Saylor Wire Co., 608 S. 
Newstead Ave., St. Louis, Mo. 

RETARDERS 

Mining Safety Device Co., 
ton, Ohio. 


RIDDLE WIRE CLOTH 
Laudlow-Saylor Wire Ce., 608 8S. 
Newstead Ave., St. Louis, Mo. 
ROCK-DISPOSAL EQUIP- 

MENT 
Car - D & t Co., 
Grand Crossing, Il. 


ROCK DRILLS 
Ingersoll-Rand Co., 
New York City. 


ROCK DUSTING 
MACHINES 


Diamond Machine Co., Monongahela, 
Pa. 


Bowers- 


11 Breadway, 


RODS, WELDING 
Oxweld Acetylene Ce., 30 E. 42nd 
St., New York City. 


ROLLER BEARINGS 
Hyatt Bearing Co., 
son, 


ROLLS (Crushing) . 
Mfg. Co., Milwau- 


ee, 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


ROPE 
American Steel & Wire Co., Chicago 
and New York. 


ROPE, TRANSMISSION 

American Steel & Wire Co., Chi- 
cago and New York. 

se Sons, John A., Trenten, 


ROPE, WIRE 


American Steel 


Harri- 


& Wire Ce., Chi- 
cago and New York. 
— Sons, John A., Trenton, 


ROTARY DUMPS 


Car-Dumper & Equipment 


Co., 
Grand Crossing, Chicago, Ill. 


SAFETY APPLIANCES, 
MINE 


Connelisville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


SAFETY HORN CAR 
STOPS 


&. M. Johnson Mfg. Co., Jeannette, 
Pa. 


SCRAPER LOADERS 
Geodman Mfg Co., Halsted St. and 
48th Place, Chicago, Ill. 
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SCREEN WIRE CLOTH 
Ludlow-Saylor Wire Co., 608 8S 
Newstead Ave., St. Louis, Mo. 


SCREENS, HORIZONTAL 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 

SCREENS, REVOLVING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

SCREENS, SHAKER 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

SCREENS AND PERFO- 
RATED SHEETING 

Mfg. Ce., Milwau- 

Weller hfe. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


SHARPENERS, DRILL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Machinery Co., 122 
ich. Ave., Chicago, Ill. 


SHORT WALL ANCHORS 
Amer. Mine Door Co., Canton, Ohio. 


SIEVE WIRE CLOTH 
Ludlow-Saylor Wire Co., 608 8S. 
Newstead Ave., St. Louis, Mo. 

SIGNS (Mine) 
Stonehouse Signs, Inc., 
St., Denver. Colo. 
SILENT CHAINS 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


SINKERS, ROCK DRILL 

Ingersoll-Rand Co., 11 Breadway 
New York City. 

SKIPS 


Allis-Chalmers Mfg. Ce., Milwau- 
kee, Wis 


1s 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
Link-Belt £o., 300 W. Pershing Rd., 
Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


SKIP LOADING EQUIP- 
MENT 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, III. 


SMELTERS 
Irvington Smelting u's Refining 
Works, Irvingten, N. 


SPECIAL 

Fawcus Machine Co., Pittsburgh, Pa. 

SPEED REDUCERS 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


SPEED REDUCERS, 
TRIPLE 


Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


SPEED 
DOUBLE 


Fawcus Machine Co., Pittsburgh, Pa. 
Foote Bros. Gear Machine Co., 
215 N. Curtis St., Chicago, Ill. 


SPEED REDUCERS, 
SINGLE 

Fawcus Machine Co., Pittsburgh, Pa. 

SPLICE, CABLE 

—— Mine Deor Ce., Canten, 

Ohio Brass Ce., Mansfield, Ohio. 

SPLICE, INSULATOR 

— Mine Door Co., Canten, 

SPLICE, TROLLEY WIRE 

ee Electric Co., Schenectady, 


Ohio Brass Co., Mansfield. Ohio. 
SPLICERS, TROLLEY 
Amer. Mine Door Co., Canton, Ohio. 


SPROCKETS 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, IIl. 

SPROCKETS, COMPEN.- 
SATING 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


842 Larimer 


SPROCKETS, SILENT 
CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, il. 

Morse Chain Co., 


Ithaca, N. Y. 
Weller Mfg. Co., ‘1820- 56 N. Kostner 
Ave., Chicago, Ill. 


SPROCKETS, SPRING 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


SPUR GEAR DRIVES 
Fawcus Machine Co., Pittsburgh, Pa. 


SPUR REDUCERS 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, IIL 


STAMP MILL SCREENS 
Ludlow-Saylor Wire Co., 608 8S. 
Newstead Ave., St. Louis, Mo. 

STEEL, ALLOY 
Central Steel Co., Massillon, Ohie. 


STEEL, HIGH FINISH 
SHEET 
Central Steel Co., Massillon, Ohio. 


STEEL, HOLLOW & SOLID 
DRILL 


Ingersoll-Rand Co., 11 Breadway, 
New York City. 


STEEL, REINFORCING 

Soe Mine Door Co., Canten, 
iio. 

STEEL, STRIP 

Central Steel Co., Massillon, Ohie. 


STOPERS, ROCK DRILL 
Ingersoll-Rand Co., 11 Breadway. 
New York City. 


STORAGE BATTERY 
LOCOMOTIVES 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


SWITCHBOARDS, POWER 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


SWITCHES (Disconnecting 
and Electric) 
oe Electric Co., Schenectady 


SWITCHES AND FROGS, 
TROLLEY 
American Mine Door Co., Canton, 


Ohio. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

Ohio Brass Co.. Mansfield, Ohie. 


TIES, (Steel, Mine) 
Central Frog & Switch Co., Cincin- 
nati, Ohio. 


TIMBER PRESERVING 
EQUIPMENT 


Allis-Chalmers Mfg. Ce., Milwau- 
kee, Wis. 


TIPPLES 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


TIPPLE EQUIPMENT 
Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Roberts & Schaefer Co., 
Bldg., Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


TORCHES, Brazing, Carbon 
Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 

Oxweld Acetylene Co., 30 E. 
St., New York City. 

TRACKS, PORTABLE, 
RAIL, ETC. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

West re Rail Ce., 
ton, W 

TRACK, (Portable, Assem- 
bled and Unassembled, 
Riveted or Bolted), 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 


Wrigley 


42nd 


Hunting- 


July, 1926 


TRACK SUPPLIES 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

TRANSFORMERS 

Mfg. Co., 
kee, Wis 

TRANSMISSION, SILENT 
CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


TROLLEY FROGS 
Ohio Brass Co., Mansfield, Ohio. 


TROLLEY (Hangers and 
Clamps) 
Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohic. 


TROLLEY MATERIAL, 
OVERHEAD 
Ohio Brass Ce., Mansfield, Ohie. 


TROLLEY WHEELS AND 
HARPS 

Goodman Mfg. Ce., Halsted St. and 
48th Chicago, Ill. 

Ohio Brass Co., Mansfield, Ohio. 


TRUCKS, WELDER’S 
Oxweld Acetylene Co., 30 KE. 43nd 
St., New York City. 


TURBINES, HYDRAULIC 
Allis-Chalmers Mfg. Co., Milwae- 
kee, Wis. 


TURBINES, STEAM 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

VALVES 

Ohio Brass Co., Mansfield, Obie. 


VALVES, Back Pressure, 
Pressure Reducing 


Oxweld Acetylene Co., 30 BEB. 42nd 
St., New York City. 


WAGON LOADERS 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
300 W. Ponting 
ic 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


WASHERIES 

Mfg. Co., 
ee 

Link-Belt Co., 300 W. Pershing Rd. 
Chicago, Il. 
WASHER SCREENS 
Ludlow-Sayler Wire Co., 608 8. 
Newstead Ave., St. Louis, Me. 
WELDING and CUTTING 
APPARATUS, Etc. (Oxy- 
Acetylene) 

Oxweld Acetylene Co., 30 BE. 43né 
St., New York City. 

WELDING APPARATUS, 
ELECTRIC ARC 

Ohio Brass Co., Mansfield, Ohie. 

WELDING GAS 

ly” Lite Ce., Inc., 30 E. 42né 

. New York City. 

SUPPLIES 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

WIRE AND CABLE 

American Steel & Wire Ce., Chi- 
cago and New York. 

Roebling Sons, The John A., Tren- 
ton, N. J. 

WIRE CLOTH 

Ludlow-Saylor Wire Co., 608 3. 
Newstead Ave., St. Louis, Mo. 


WIRE ROPE FITTINGS 
American Steel & Wire Co., C 
cago and New York. 


WIRE SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


WIRE, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


WORM GEAR DRIVES 
Fawcus Machine Co., Pittsburgh. Pa 


Milwae- 


4 


July, 1926 


THE MINING CONGRESS JOURNAL 


ROCK DUSTING 


in the most thorough and efficient manner is rapidly ac- 
complished with 


MINE 
“Che Legrabon DUSTING 
MACHINE 
due to its positive feed, large capacity, high velocity of discharge 
and the peculiar construction of the nozzle. 
Unvarying good performance in actual rock dusting practice for 


several months past has proven it a finished product and not 
an experiment. 


Our new bulletin gives the details. 


DIAMOND MACHINE COMPANY 


Monongahela, Pa. 


Selling Agents: Cooke-Wilson Electric Supply Company 
Pittsburgh, Pa., Athens, Ohio, Charleston, W. Va. 


New Production Records 


HOWING notable achievements in the 

operations of Hatton, Brown & Co., Ports- 
mouth By-Product Coke Co., and scores of 
others. 

How the problem of the low seam is suc- 
cessfully met without decreasing production— 
how to gain 10 to 25 cu. ft. capacity per car 
without changing width or length—how these 
firms cut the cost of equipment and reduced 
shop expense for rebuilt cars—how individu- 
ally designed cars built on the great Enterprise 
Large Capacity Low-Type plan perform in 
actual practice. 


Free on Request 


Full details of accomplishments in the oper- 
ations of modern mining companies, replete 
with tonnage-gain figures, and plans for cost- 
cutting that can be readily adapted in your 
own operation. 

A monthly report of the notable production 
achievements in the coal industry, sent free on 
request of any executive. Ask for the last 
issue, the brochure showing how 200 cars do 
the work of 220. No obligation, of course. 
Address our nearest plant. 


ENTERPRISE | 


WHEEL & CAR CORPORATION 


Bristol, Va. Huntington, W. Va. 


Mine Supply Company 


Connellsville, Pa. 


If you need any cost reducing 
mine equipment, write us. 


The Connellsville Manufacturing and 


The Cage, Hoist and Fan Builder 


Automatic 
Feeding 
Systems 


NoLAN 


Include machines for all conditions 
found at any mine. Send us your 
problems and let us show you our 
method of economically handling your 
cars. 


The Mining Safety Device Co. 


Bowerston, Ohio 


FAWCUS 


Use Fawcus Herring- 
bone Gear Drives for 
driving your hoists, 
fans, conveyors, pick- 
ing tables, pumps and 
compressors. They 
save 25% to 50% in 
maintenance and op- 
erating costs. 

FAWCUS MACHINE CO. 
PITTSBURGH, PA. 
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American Mining Congress 


OFFICERS 


Hugh Shirkie, President 

E. L. Doheny, First Vice-President 
Wm. H. Lindsey, Second Vice-President 
Robert E. Tally, Third Vice-President 
J. F. Callbreath, Secretary 


DIVISION STAFF 

George H. Bailey, Counsel 

M. W. Kriegh, Tax Division 

ig Henry Mace Payne, Consulting Engineer 
H. Pullman, Publicity Department 

E R. Coombes, Asst. to Secretary 


DIRECTORS 
Bulkeley Wells, San Francisco, ge 
Sidney J. Jennings, New York, 
S. Pemberton, Hutchinson, Philsdelphia, Pa. 
George B. Harrington, Chicago, Il. 
Wm. H. Lindsey, Nashville, Tenn. 
J. G. Bradley, Dundon, W. Va. 
W. J. Loring, Los Angeles, Calif. 
H. W. Seaman, Chicago, IIl. 
E. L. Doheny, New York, N. Y. 
Hugh Shirkie, Terre Haute, Ind. 
Stanly Easton, Kellogg, Idaho. 
L. S. Cates, Salt Lake City, Utah. 
Robert E. Tally, Clarkdale, Ariz. 


EXECUTIVE COMMITTEE 
H. W. Seaman Hugh Shirkie 
George B. Harrington 


WESTERN DIVISION 
BOARD OF GOVERNORS 

Jesse F. McDonald, Denver Colo., 
the Division. 

M. B. Tomblin, 437 State Office Bldg., Denver, 
Colo., Secretary of the Division. 

Arizona—Robert E. Tally, United Verde Copper 
Co., Jerome, Ariz.; W. B. Gohring, 419 Heard 
Building, Phoenix, Ariz. 

California—Robert I. Kerr, 509 United Bank & 
Trust Co. Bldg., 625 Market St., San Francisco. 
P. C. Knapp, Natomas Co. of Calif., San Fran- 
cisco. 

Colorado—Jesse F. McDonald, Denver, Colo.; M 
=, Tomblin, 437 State Office Building, Denver. 


Idaho—A. P. Ramstedt, Wallace, Idaho; Ravenel 
— Idaho Mining Association, Wallace, 


0. 

Nevada—Henry M. Rives, Nevada Mine Opera- 
tors’ Assn., Reno, Nev. 

New Mezico—John M. Sully, Chino Copper Co., 
Hurley, N. M.; Jos. Woodbury, New Mexico 
American Mining Congress, Silver 

ity, N. 

M. Betts, Cornucopia Mining Co., 
Cornucopia, Oreg. 

South Dakota— B. C. Yates, Homestake Mining 
Co., Lead, S. Dak. 

Utah—V. S. Rood, Utah Apex Mining Co., Bing- 
ham, Utah; A. G. Mackenzie, 212 Kearns Build- 
ing, Salt Lake City, Utah. 

Washington—Raymond Guyer, 
Spokane, Wash. 


Chairman o 


Symons Building. 


SOUTHERN DIVISION 
BOARD OF GOVERNORS 

c. J. Griffith, Arkansas Central Power Co., Little 
Rock, Ark., Chairman of the Division. 

H. B. Flowers, New Orleans Public Service, Inc., 
New Orleans, La. 

Howard I. Young, American Zinc Company of 
Tennessee, Mascot, Tenn. 

I. N. Day, Dawson Springs, Ky. 

W. H. Smith, Sec’y-Mgr., Chamber of Commerce, 
Laurel, Miss. 

J. L. Davidson, Secy., Alabama Mining Institute, 
Birmingham, Ala. 
. G. Memminger (Florida) Pres., Coronet Phos- 
“phate Co., Ashevill le, N. C. 

J. M. Mallory, Industrial Agent, Central of Geor- 
gia Rwy., Savannah, Ga. 

E. L. Hertzog, Cherokee Mining Co., Spartanburg, 


s. 

Dr. A. F. 
Ceramics, Raleigh, N. 

Johnson, hey The Virginia Smelting 

West Norfolk, Va. 

J. G. Bradley, Elk River Coal & Lumber Co., 
Dundon, W. Va. 
. J. Ballinger, San Antonio Public Service Co., 
“San Antonio, Tex. 

Prof. E. E. Tourtelotte, Pres., School of Mines. 
Wilburton, Okla. 


MANUFACTURERS DIVISION. 
OFFICERS 


Dean, School of 


Honorary Chairmen 
N. S. Greensfelder, Hercules Powder Co., 
mington, Del. 
J. C. Wilson, Ohio Brass Co., Mansfield, Ohio. 
Chairman 


. K. Porter, Hyatt Roller Bearing Co., Harri 
son, N. J. 


Wil- 


OFFICERS AND COMMITTEES, 1926 


Vice-Chairmen 


H. A. Buzby, Keystone Lubricating Co., Phila- 
delphia, Pa. 

C. L. Herbster, Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 

F. J. Maple, John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

Members 

American Car & Foundry Co., 165 Broadway, 
New York City. H. C. Wick. 

Atlas Powder Co., Wilmington Del. G. S. Scott. 


Automatic Reclosing Circuit Breaker Co., Colum- 


bus, Ohio. C. M. Hickle. 

—" Steel Co., Pittsburgh, Pa. R. L. Twit- 
chell. 

Central Frog & Switch Co., Cincinnati, Ohio. 
E. R. Heitzmann. 

Cutler-Hammer Mfg. Co., Milwaukee, Wisc. G. 
S. Crane. 

Dravo-Doyle Co., Dravo Bldg., Pittsburgh, Pa. 
E. F. Austin. 

E. Il. du Pont de Nemours & Co., Inc., Wilming- 
ton, Del. E. F. Carley. 

Edison Storage Battery Co., Orange, N. J. G. E. 
Stringfellow. 

Electric Railway Equipment Co., Cincinnati, 
Ohio. A. L. Johnston. 

Enterprise Wheel & Car Corp., Bristol, Va.- 


Tenn., C. P. Daniel. 
General Electric Co., Schenectady, N. Y. L. W. 


Shugg. 
Hendrick Mfg. Co., Carbondale, Pa. H. S. Lee. 


Hercules Powder Co., Wilmington, Del. N. S. 
Greensfelder. 

Hockensmith Wheel & Mine Car Co., Penn, Pa. 
C. L. Herbster. 

Robt. Holmes & Bros., Inc., Danville, Ill. Grant 


Holmes, Pres. 

Hyatt Roller Bearing Co., Newark, N. J. H. K. 
Porter. 

Keystone Consolidated Publishing Co. Ralph C. 
Becker, 10th Ave. at 36th St., New York City. 


Keystone Lubricating Co., Philadelphia, Pa. 
H. A. Buzby. 
Link-Belt Co., Chicago, Ill. Rex Martin. 


Ludlow-Saylor Wire Co., St. Louis, Mo. Duncan 
Meier. 


Mancha Storage Battery Eapeematten Co., St. 


Louis, Mo. Raymond Mancha. 
Myers-Whaley Co., Knoxville, Tenn. Wm. A. 
Whaley. 


Morse Chain Co., Ithaca, N. Y. C. L. Saunders. 


National Carbon Co., Inc., 30 E. 42d St., New 
York City. E. A. Williford. 
Ohio Brass Co., Mansfield, Ohio. J. C. Wilson. 


Phillips Mine & Mill Supply Co., Pittsburgh, Pa. 
J. Milton Duff. 

Roberts & Schaefer Co., Wrigley Bldg., Chicago, 
Ill. Col. W. R. Roberts, Pres. 

Sons Co., N. J. 

Southern Wheel Co., St. Louis, Mo. F. C. Turner, 
Vice-Pres., 1308 Keystone Bldg., Pittsburgh, Pa. 

Streeter-Amet Weighing & Recording Co., Chi- 


Trenton, 


cago, Ill. H. F. Reck. : 
Tenge Roller Bearing Co., Canton, Ohio. E. R. 
illi 
w. a. Tyler Co., Cleveland, Ohio. M. P. Rey- 
Watt Car & Wheel Co., Barnesville, Ohio. H. H. 
att. 
Weir Kilby Corpn., Cincinnati, Ohio. J. K. Lans- 
downe. 
Westinghouse Electric & Mfg. Co., East Pitts- 


burgh, Pa. P. H. Grunnagle. 


TAX DIVISION 
GENERAL TAX COMMITTEE 
Paul Armitage, Chairman 
233 Broadway, New York, N. Y. 
Geo. E. Holmes, Vice-Chairman 
15 William St., New York, N. Y. 
R. C. Allen, Hanna Building, Cleveland, Ohio. 
A. Scott Thompson, Miami, Okla. 
bad by Gower, 20 Exchange Place, New York, 


R. V. Norris, 520 Second National Bank Bldg., 
Wilkes-Barre, Pa. 
J. 511 Newhouse Bldg., Salt Lake City, 


P. Ramstedt, Wallace, Idaho. 
z i. Doheny, 120 Broadway, New York City. 
T. O. McGrath, Bisbee, Ariz. 
Robt. N. Miller, Southern Bldg.. Washington, D. C. 
H. B. Fernald, 50 Broad St., New York City. 
Federal Res. Bank Bldg., St. 


4 Bartlesville, Okla. 


Wm. 

STANDARDIZATION PIVISION 
Metal and Coal Mining Branches 
COAL MINING BRANCH 
General Committee 
Colonel Warren R. Roberts (Chairman), Pres., 
Roberts & Schaefer Co., Wrigley Bldg., Chicago, 


Til. 
A. B. Kiser, Supt. of Elec. Equipment, Pittsburgh 
Coal Co., Pittsburgh, Pa. 


R. E. Krape, Gen. Mgr., Timber Dept., Rochester 
& Pittsburgh Coal & Iron Co., Indiana, Pa. 
J. A. Malauy, Master Mech. & 
man Coal & Coke Co., 2307 First Natl. Bank 


Bidg., Pittsburgh, Pa. 
James Needham, Genl. Supt. of Mines, St. Paul 
Coal Co., 1868 Fullerton Ave., Chicago, Ill. 
Fred Norman, Chf. Engr., Allegheny River Min- 
ing Co., Kittanning, Pa. 

F. L. Stone, Industrial Engr. Dept., 
Electric Co., Schenectady, N. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus. Ohio. 

L. E. Young, Gen. Megr., Union Colliery Co., 400 
Union Electric Bldg., St. Louis, Mo. 


Underground Transportation 
Fred Norman, Chairman 


General 


MAIN COMMITTEE 

Fred Norman (Chairman), Chf. Engr., Allegheny 
Rivers Mining Co., Kittanning, Pa. 

Frank S. Barks, Pres., Lincoln Steel and Forge 
Co., St. Louis, Mo. 

Graham Bright, Cons. Engr., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bldg., 
Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 536 
Smithfield St., Pittsburgh, Pa. 

John T. Cherry, Geni. Supt., B. F. Berry Coai 
Co., Standard, Ill. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 


— Works, 500 N. Broad St., Philadelphia, 

a. 

W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 


St., Pittsburgh, Pa. 

Robert J. Forester, Supt., Paradise Coal Co., Du 
Quoin, IL 

J. B. Forrester, Chf. United States Fuei 
Co., Hiawatha, Uta! 

D. F. Lepley, Pres. Genl. Mgr., 
Mfg. and Supply Co., Connellsville, P 

J. D. Martin, Genl. Supt. of Coal agg Virginia 
a Coal & Coke Co., Payne Bldg., Roanoke, 

a. 

Charles M. Means, Cons. Engr., Charles M. Means 
Company, 447 Oliver Bldg., Pittsburgh, Pa. 

James Milliken, Pres., Pittsburgh — Labora- 
tory, P. O. Box 1115, Pittsburgh, 

T. A. Parker, 407 Olive St. St. Lou i: Mo. 

Chas. H. Partington, Chief Engr., Cincinnati 
Frog & Switch Co., Cincinnati, Ohio. 

H. K. Porter, Car & Truck Dept., Hyatt Roller 
Bearing Co., Newark, N. J. 

H. Shapter Commercial Engr. ee 

“Dept., General Electric Co., Erie, 

E. A. Watters, Genl. — Hick Coal Genpeutin, 
Box 405, Leechburg, Pa. 

C. E. Watts, Mech. Engr., Berwind White Coal 
Mining Co., Windber, Pa. 


SUB-COMMITTEE NO. 1—COAL MINB CAR DBSIGN AND 
CONSTRUCTION 

Arthur Neale (Chairman), Ass’t. Genl. Mgr. of 
Mines, Pittsburgh Coal Co., 1018 Oliver Bldg., 
Pittsburgh, Pa. 

H. M. Estabrook, Standard Steel Car Co., Frick 
Pittsburgh, Pa. 

L. Herbster, Vice-Pres., Hockensmith Wheel 

e Mine Car Co., Penn, Pa. 

R. L. Kingsland, Genl. Supt., Power & Mechanical 
Dept., ——— Coal Co., Fairmont, W. Va. 

James Milliken, Pres., Pittsburgh Testing Labora- 
tory, P. O. Box 1116, Pittsburgh, Pa. 

W. C. Sanders, Rwy. ‘Equipment Engr., Timken 
— Bearing Co., Canton, Ohio 

Cc. E. Watts, Mech. Engr., herwind White Coal 
Mining Co., Windber, Pa. 

Victor Willoughby, Gen. Mech. Engr., Amer. Car 
& Foundry Co.. 165 Broadway, New York City. 

C. K. Witmer, Master Mechanic, Westmoreland 
Cc Co., Irwin, Pa. 


SECTIONAL COMMITTEE ON TYPES OF HAND BRAKES 

R. H. Kudlich (Chairman), Bureau of Mines, 
Washington, D. 

Thos. G. Fear, Geni. Supt., Inland Collieries Co., 
Indianola, Pa. 

Wm. J. Hill, Senior Mine Inspector, Travelers 
Insurance Co., 1108 Commonwealth Bldg., Pitts- 
burgh, Pa. 

W. H. Robinson, Chf. Inspector, The Associated 
Companies, 207 Fulton Bldg., Pittsburgh, Pa. 


SECTIONAL COMMITTEE ON MINE CAR WHESLS 


C. K. Witmer (Chairman), Master Mechanic, 
Westmoreland Coal Co., Irwin, Pa. 
. E. Farrell, Pres., Easton Car and Construc- 
tion Co., Baston, Pa. 

John M. Lewis, Chf. Engr., Houston Coal and 
Coke Co., 1532 Union Trust Bldg., Cocinaet, 0. 

Arthur Neale, Asst. Genl. Mgr. of Mines, Pitts- 
burgh Coal Co., 1018 Oliver Bldg., Pittsburgh. 


Pa. 
Cecil W. Smith, Chf. Engr., Illinois Coal Corpn.. 
1380 Old Colony Bldg., Chicago, Ill. 
w. Srodes, Supt., Coal and Coke Dept., She 
Ligonier, Pa. 
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437 CHESTNUT STREET 


THE LEHIGH COAL AND 
NAVIGATION COMPANY 


Miners For Over 
and a 
Shippers Century 
1820 ANTHRACITE 1926 


“The Best Since 1820” 


PHILADELPHIA, PENNSYLVANIA 


CORE DRILLING 


H. R. AMELING PROSPECTING 
COMPANY, INC. 


Diamond Drill Contractors 
20 Years’ Continuous Service 
Not a Dissatisfied Customer 


ROLLA, MISSOURI 


Home: State Geologic Survey, Missouri School of 
Mines 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOFFMAN:BR®S -DRILLING:-CO. 


PUNXSUTAWNEY, PA. 


DIAMOND: CORE: DRILLING 


CONTRACTORS 
PROSPECTING FOR ANY MINERAL. MORE THAN 20 
i YEARS EXPERIENCE. SATISFACTION GUARANTEED 


DIAMOND CORE DRILLING 


CONTRACTORS 
Testing Coal, Clays, and All Mineral Properties 
Large Capacity Drills --- Gasoline Outfits 
Foundation Testing 


MOTT CORE DRILLING CO: 


R-P Bldg. HUNTINGTON, W. VA. 


American 
Continuous 
Filters 


Handle— 

Two or more products 
wm simultaneously. 

Fast settling materials 
without mechanical agi- 
tators. 

Concentrates of all 


kinds, often direct from 
flotation machines. 
Blast furnace flue dust. 
Slimes — cyanide, elec- 
trolytic, etc. 


Filters, the United Filter Press, 
and the Sweetland Thickener. 


For problems not adaptable to 
the American, we have the 
Sweetland and Kelly Pressure 


UNITED FILTERS CORPORATION 


HAZLETON PENNA. 


GRANT B. SHIPLEY, ENGINEER 


1053 CENTURY BUILDING 
© PITTSBURGH, PA. 
Specialty designing, constructing and 
operating Timber Treating Plants. Q 


Buy one of our small treating plants 
and cut your cost of mine ties and 
timbers one-half or rrore. 


— 
= 
| 
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OFFICERS AND COMMITTEES, 1926—(Continued) 


SUB-COMMITTEE NO. 2—MINB TRACKS AND SIGNALS 


Chas. H. Partington (Chairman), Chief Engineer, 
The Cincinnati Frog & Switch Co., Cincinnati, 
Ohio. 

C. A. Alden, Chief Engineer, Frog & Switch Dept., 
Bethlehem Steel Co., Steelton, Pa. 

Geo. Ashton, Pres., The Central Frog & Switch 
Co., Cincinnati, Ohio. 

M. Crawford, Crawford Machinery Co., 
Bessemer Bldg., Pittsburgh, Pa. 
A. A. Culp, Consulting Engineer, 

Bidg., Birmingham, Ala. 

t. Ms Edelblute, Representative of the Cincinnati 

— & Switch Co., Wabash Bldg., Pittsburgh, 
a. 


Wm. F. Henke, Asst. Engr., the Cincinnati Frog 
& Switch Co., Cincinnati, Ohio. 

F. C. Hohn, Consulting Engineer, 
Appraisement Co., Scranton, Pa. 

Wm. G. Hulbert, Genl, Wm. Wharton, Jr., 
Company, Easton, P 

R. L. Ireland, Jr., M. ihe Hanna Co., Cleveland, 


Ohio. 

H. L. Koch, Megr., Industrial Dept., Sweet’s Steel 
Co., Williamsport, Pa. 

Fred Norman, Chief Engineer, Allegheny River 
Mining Co., Kittanning, Pa. 

W. Perdue, Chief Engineer, Western Plants, 
Ramapo-Ajax Corporation, Chicago, IIl. 

S. F. Perry, Representative of the Cincinnati Frog 
& Switch Co., Pittsburgh, Pa. 

. B. Strong, President, Ramapo-Ajax Corpora- 
tion, 30 Church St., New York City. 

2 R. Ulrich, Bethlehem Steel Co., Bethlehem, Pa. 
H. N. West, Chief Engineer, Weir-Kilby Corpor- 
ation, Norwood, Ohio. 

SUB-COMMITTEE NO. 3—MINE LOCOMOTIVES 

Graham Bright (Chairman), Cons. Engr., Howard 
N. venson & Associates, 1302 Union Trust 
Bldg., Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 535 
Smithfield St., Pittsburgh, Pa. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

4. H. Ehle, Mger., Domestic Sales, Baldwin Loco- 
motive Works, ‘500 N. Broad St., Philadelphia, 


Pa. 

S. W. Farnham, Mng., Engr., Goodman Mfg. Co., 
4834 S. Halstead St., Chicago, IIL. 

W. J. Fene, Asst. ‘Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

G. H. Shapter, Commercial Engr., 
Dept., General Electrie Co., Erie, Pa. 


Mining and Loading Equipment 
L. E. Young, Chairman 
SUB-COMMITTEE NO. 1—LOADERS 
T. E. Jenkins (Chairman), Vice-Pres., West Ken- 
tucky Coal Co., Sturgis, Ky. 
Newell G. Alford, Cons. Engr., Howard N. Eaven- 
son & Associates, Union Trust Bldg., Pittsburgh, 


Brown-Marx 


Pennsylvania 


IndustriaP 


Pa. 
Frank E. Cash, United States Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 
A. C. Green, Goodman Mfg. Co., Chicago, IIL 
G. W. Hay, Genl. Mgr., Consolidation Coal Co., 
Jenkins, Ky. 
F. V. Hicks, Union Pacific Coal Co., Rock Springs, 
Wyoming. 
N. D. Levin, Jeffrey Mfg. Co., Columbus, Ohio. 
N. H. McClevey, Vice-Pres. & Genl. Mgr., Pike 
County Coal Corpn., Petersburg, Ind. 
E. S. McKinlay, Pres., McKinlay Mng. & Loading 
Machine Co., Pt. Pleasant, W. Va. 
Alex Palmros, Link-Belt Co., Philadelphia, Pa. 
Norton A. Newdick, The Coloder Co., Columbus, 
Ohio. 
W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 
Wm. Whaley, Genl. Myers-Whaley Co., 
Knoxville, Tenn. 
SUB-COMMITTEE NO. 2—CONVEYORS 
A. P. Cameron (Chairman), Vice-Pres., 
moreland Coal Co., Irwin, Pa. 
. Adamson, Stephens-Adamson Mfg. Co., 


“Aurora, Il. 
W. L. Affelder, Asst. to Pres., Hillman Coal & 
Bank Bldg., Pittsburgh, 


Coke Co., First Natl. 
Pa. 


Megr., 


West- 


J. A. Appleton, Ironton Engine Co., Ironton, Ohio. 

John S. Beltz, Mining Engineering Dept., Jeffrey 
Mfg. Co., Columbus, Ohio. 

Frank E. Cash, U. S. Bureau of Mines, 
Forbes St., Pittsburgh, Pa. 

T. W. Dawson, Chief Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Thos. G. Fear, Genl. Supt. 
Indianola, Pa. 

Chas. Gottschalk, Cons. Engr., Evansville, Indiana. 

Glen A. Knox, Supt., Gunn-Quealy Co., Gunn, 
Wyoming. 

E. F. Miller, saga Supt., 
Rachel, W. 
Edw. B. Cons. Engr., 
Blidg., Huntington, W. Va. 
D. A. Stout, Chief Engineer of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 

J. D. Zook, Vice-Pres., Illinois Coal Corpn., Chi- 
cago, Ill. 


4800 


., Inland Collieries Co., 


Bertha-Consumers Co., 


First Natl. Bank 


SUB-COMMITTEE NO. 3—METHODS OF MINING WITH 
MECHANICAL LOADING 


G. B. Southward Coal Service Cor- 
a 


poration, Elkins, 
%. Anderson, Jeffrey Mfg. Co., 
io. 
D. J. Carroll, Chicago, Wilmington & Franklin 
Coal Co., Chicago, Ill. 
Frank E. Cash, U. S. Bureau of Mines, 
Forbes St., Pittsburgh, Pa. 
E. H. Coxe, Cons. Engr., Uniontown, Pa. 
S. W. Farnham, Goodman Mfg. Co., Chicago, Ill. 
E. H. Johnson, The Coloder Co., Columbus, Ohio. 
R. G. Lawry, Contracting Engr., Roberts & 
Schaefer Co., Chicago, Ill. 
Rex Martin, Link-Belt Co., Chicago, II. 
E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. Va. 
Cecil W. Smith, Chief Engr., Lllinois Coal Corpn., 
Chicago, Il. 
Walter Stevens, Supt., Raleigh-Wyoming Coal Co., 
Glen Rogers, W. Va. 
F. W. Whiteside, Chief Engineer, Victor-American 
Fuel Co., Denver, Colo. 
F. G. Wilcox, Pres.. West End Coal Co., Mears 
Blidg., Scranton, Pa. 
SUB-COMMITTEE NO. 4—CUTTING MACHINES 
ae Scholz (Chairman), Raleigh-Wyoming Coal 
, Charleston, W. Va. 
Bowers, Asst. 
‘Elec. Co., Chicago, Ill. 
Walter Calverley, Pres., 
Clarion, Pa. 
Frank E. Cash, U. S. Bureau of Mines, 
Forbes St., Pittsburgh, Pa. 
J. M. Clark. Vice-Pres., Clark & Krebs, 
Charleston, W. Va. 
R. L. Cox, Jeffrey Mfg. Co., Charleston, W. Va. 
Wm. E. Hamilton, Mgr., Hamilton Engineering 
Co., Columbus, Ohio. 
E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. Va. 
M. C. Mitchell, Mgr., Sullivan Machinery Co., 
Rwy. Exchange Bldg., St. Louis, Mo. 


Mine Drainage 
A. Malady, Chairmasa 


SUB-COMMITTEE NO. 1—PUMPS FOR DEVELOPMENT 
WORK 

L. W. Householder (Chairman), Chf. Engr., 
Rochester & Pittsburgh Coal & Iron Co., 
Indiana, Pa. 

E. F. Austin, Dravo-Doyle Co., Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
610 Spruce St., Scranton, Pa. 

J. H. Edwards, Associate Editor, Coal Age, 2962 
Winters Rd., Huntington, W. Va. 

F. oF Emeny, Vice Pres., The Deming Co., Salem. 


J. E. ateed:, Dist. Mgr., Aldrich Pump Co., 1209 
Empire Bldg., Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. Cc. Frick Coke Co., 
Scottdale, Pa. 

Chas. H. Matthews, Genl. Engr. in Chg. Mining 
Section, Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

H. J. Nelms, Genl. Supt., New Field By-Products 
Coal Co., North Bessemer, Pa. 

F. W. Smith, Hydroelectric Pump & Supply Co., 
Curry Bldg., Pittsburgh, Pa. 


SUB-COMMITTEE NO. 2—PERMANENT PUMPING 
STATIONS 

Parker Cott (Chairman), Salesman, Coal Mine 
Equipment Co., 2218 Farmers Bank Bidg., 
Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
610 Spruce St., Scranton, Pa. 

Henry E. Cole, Vice Pres., Harris Pump & Sup- 
ply Co., 320 Second Ave., Pittsburgh, Pa. 

J. P. Heidenreich, Asst. Genl. Mgr., Scranton 
Pump Co., Scranton, Pa. 
ans Robison, Vice Pres., Youghiogheny & Ohio 
Coal Co., 1230 Hanna Bldg., Cleveland, 

R. F. Roth, Emmons Coal Mining Co., Altoona, 


a. 

Cecil W. Smith, Chf. ner Illinois Coal Corpn., 
1380 Old Colony hicago, 

M. Spillman, Works Engr., Pump 
& Corpn., Harrison, N. 

L. Tracy, Supt., Bureau 7 Mines, 312 
Bldg., Urbana, Il. 

SUB-COMMITTEB NO. 3—NATURAL DRAINAGE 

John Brunschwyler (Chairman), Div. Supt., 
Boomer Coal & Coke Co., Boomer, W. Va. 

M. C. Benedict, Cons. Engr., Brown Equipment 
Co., 940 Ash St., Johnstown, Pa. 

Oscar Cartlidge, Cons. 1593 Lee St. 
Charleston, W. Va. 

L. P. Crecelius, Engr., Cleveland & Western Coal 
Co., 1517 Union Trust Bldg., Cleveland, Ohio. 

E. D. Knight, 2207 Washington St., Charleston, 


W. Va. 
R. Y. Wert, Supt., Durham Coal & Iron Co., 
Soddy, Tenn. 


SUB-COMMITTEB NO. 


Columbus, 


4800 


Treas., Morgan-Gardner 


W. R. Calverley, Inc., 


4800 


Inc., 


Engr., 


4—UNWATERING ABANDONED 

WORKINGS 

Prof. John W. Hallock (Chairman), Head of 
Department of Industrial Engineering, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 


J. A. Malady, Master Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., Pittsburgh, Pa. 

O. M. Pruitt, Pres., Indiana Air Pump Co., 
Indiana Pythian Bldg., Indianapolis, Ind. 

Chas. A. Straw, Cons. Mech. Engr., Hudson Coa) 
Co., 484 Wyoming Ave., Scranton, Pa. 

G. V. Woody, Mgr., Allis-Chalmers Mfg. Co., 

Wilkes-Barre, Pa. 


SUB-COMMITTEB NO. 5—MINE WATER AND ITs 
ACTION UPON MINB DRAINAGE EQUIPMENT 

Geo. A. Drysdale (Chairman), Metallurgical 
Editor, Foundry, Penton Publishing Co., Cleve 
land, Ohio. 

M. L. Bettcher, Production Engr., The Duriron 
Co., Inc., Dayton, Ohio. 

J. R. Campbell, Hudson Coal Co., Scranton, Pa 

Geo. Watkin Evans, Cons. Coal Mng. Engr., L 
C. Smith Bldg., Seattle, Wash. 

Carl J. Fletcher, Vice Pres., Knox Coal Mng. 
Co., Merchants Bank Bldg., Indianapolis, Ind. 

Cc. L. Harrod, Elec. Engr., Indiana Coal Opra, 
Power Assn., 1509 Merchants Bank Bldg. 
Indianapolis, Ind. 

Martin J. Lide, Cons. Engr., Woodward Bldg. 
Birmingham, Ala. 

Frank G. Morris, Genl. Supt. of Mines, Republie 
Iron & Steel Co., Sayreton, Ala. 

L. D. Rover, Power & Construction Dept., Ford 
Motor Co., Detroit, Mich. 

W. Hz. Waddington, Sales Engr., Driver-Harris 
Co., Harrison, N. J. 


Mine Ventilation 
Cc. H. Trik, Chairman 


SUB-COMMITTEE NO. 1—AIR SHAFTS AND AIR WAYS 


J. C. Gaskill (Chairman), Asst. Go, Engr., 
ot Coal Co., Fairmont, W. Va. 

H. Beidenmiller, Mgr., Glogora Coal Co. 106 
Natl. Bank Bidg., Va 
J. H. Doughty, Mech. Engr., Lehigh & Wilke 
Barre Coal Co., 16 So. River St., Wilkes-Barre, 


Pa. 

Robert Wallace, Supt., Pocahontas Fuel Co., Ine., 
Pocahontas, Va. 

Jos. J. Walsh, Secretary of Mines, Pennsylvania 
Dept. of Mines, Harrisburg, Pa. 


SUB-COMMITTEB NO. 2—MINB FAN INSTALLATION 

G. E. Lyman (Chairman), Genl. Supt., Madison 
Coal Corpn., Glen Carbon, Ill. 

H. G. Conrad, Genl. Mgr., American Coal Mining 
Co., Bicknell, Ind. 

R. B. Fleming, Evansburg Coal Co., Colver, Pa 

E. B. Wagner, Lehigh Valley Coal Co., Wilke 
Barre, Pa. 


SUB-COMMITTEE NO. 3—BOOSTER FANS 

R. Dawson Hall (Chairman), Engineering Editor, 
— Age, 10th Ave. at 36th St, New York 

ity. 

Howard N. Eavenson, Pres., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bldg. 
Pittsburgh, Pa. 

R. H. Moore, Genl. Mgr., C. A. Hughes & Co., 
Portage, Pa. 

E. N. Zern, Editor, Mining Catalog, Keystone 

. Publishing Co., 800 Penn Ave. Pitts 
burgh, Pa. 


SUB-COMMITTEB NO. 4—MINB ATMOSPHERB 
Thomas Chester (Chairman), Cons. Engr., 118 
B. Copeland St., Pittsburgh, Pa. 
Martin J. Lide, Cons. Engr., Woodward Bidg., 
Birmingham, Ala. 
R. M. Perry, Genl. Supt., Moffat Coal Co., 504 
Gas & Elec. Bldg., Denver, Colo. 


Outside Coal Handling Equipment 
James Needham, Chairman 


Hubb Bell, Sales Chemist, C. P. Chemical & Drug 
Co., Inc., 114 Liberty St., New York City. 

2. a Bischoff, Vice Pres. & Genl. Mgr., West 
Virginia Coal & Coke Co., Elkins, W. Va. 

W. G. Duncan, Jr., Supt., "W. G. Dunean Coal 
Co., Greenville, Ky. 

H. H. Elkins, Supt. of Mines, Valley Camp Coal 
Co., St. Clairsvillc, Ohio. 

W. C. Henning, ‘and Treasurer, A. 
chen & Sons Rope Ce., 5909 Kennerly Ave., St. 
Louis, Mo. 

Kendall, Engr., Stephens-Adamsos 


Co., I. 

Rudeti ‘ook. to Chf. Mech. Engr., U. 
Bureau of Mines, Washington, D. C. 

John J. Moore, Dey & Maddock, 82d and Dennisos 
Sts., Cleveland, Ohio. 

F. G. Morris, Genl. Supt. of ae Mines, Repub- 
lic Iron & Steel Co., Sayreton, Ala. 

G. H. Morse, Genl. Supt., Republic Iron & Sted 
Co., Oliver Bidg., — Pa. 

H. F. Nash, Vice Pres. & Genl. Mgr. of Sales, 
Oakdale Coal Co. Gas and Electric Bldg. 
Denver, Colo. 

Warren R. Roberts, Pres., Roberts & Schaefer 
Co., Wrigley Bldg. Chicago, Ii. 

H. D. Smith, Genl. Supt., American Coal Co. of 
Allegany County, McComas, W. Va. 

C. k. Stahl, Asst. to Genl. Mgr., E. E. White 
Coal Co., ‘Stotesb jury, W. Va. 

C. i Watkins, Vice Pres., Pennsylvania Coal 

Coke Corpn., Cresson, Pa. 

F. ay Whitesi de, Chf. Engr., Victor-Americas 
— Co., Ernest & Cranmer Bidg., Denver, 
‘olo. 
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“Curtis Automatic 


Suction Valves— 


Eliminate the need 
for a pump man. 
Permit the use of 
fewer pumps and 
smaller pipe lines. 
Make your gather- 
ing pumps auto- 
matic and more 
elficient. 


Dravo-Doyle Company 


Dravo Building—300 Penn Avenue 
PITTSBURGH 


Irvington Smelting and 
Refining Works 


Buyers, Smelters and Refiners of 
Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 


Manufacturers of Copper Sulphate 
IRVINGTON NEW JERSEY 


NEW YORK OFFICE—Charles Engelhard 
Hudson Terminal Building 30 Church Street 


SPRY 
ONE-MAN ELECTRIC 
BREAST DRILL 


Drives six feet per minute in soft coal. Light and 
easily operated. Time saving and safe. No dust 
as borings follow auger. 


Used with “B” COLUMN it readily drills an- 
thracite or soft rook. 


With “C” COLUMN holes can be drilled 


close to top or bottom and at any angle. 
Send For Our Well Illustrated Catalogue 


HOWELLS MINING DRILL Co. 
PLYMOUTH, PENNSYLVANIA 


No shafts, no gear, no 
friction. Will crush with 1 
h. p. as much as 10 h. p. will 
crush with stamps. 

5-ton mill, % h. p., $225; 
10-ton mill, $475; 35-ton 
mill, $950. Up to 500 tons 
per day. 


ELLIS BALL-CHILI MILL 


ELLIS MILL COMPANY 


OFFICE: 147 PROSPECT AVENUE 
Show Room: 153 Stillman St. (near 3d and Bryant) 


SAN FRANCISCO, CALIF. 


SIGN 


Stock and Special Signs, Codes, etc., for Mines 


JOHN BOYLE, JR. 
Attorney-at-Law 


Patents 


B. S. IN MINING ENGINEERING AND METALLURGY. 
SIXTEEN YEARS IN THE EXAMINING CORPS OF THE 
UNITED STATES PATENT OFFICE. 


OURAY BUILDING, WASHINGTON, D. C. 


RADIUM ORE 


High and Low Grade Carnotite containing 
Uranium and Vanadium. 


0. BARLOW WILLMARTH 


Montrose, Colo., U.S. A. 


THE KEYSTONE LUBRICATING CO. 
Executive Office and Works: Philadelphia, Pa. 


Phelps Dodge Corporation 
99 JOHN STREET - NEW YORK 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 


Copper 


*C Q” “Pp, Di Ca.” 
Electrolytic Casting 
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Underground Power Transmission 
A. B. Kiser, Chairman 

W. A. Chandler, Elec. Engr., Hudson Coal Co., 
Scranton, Pa. 

Harvey Conrad, Genl. Mgr., American Coal Mng 
Co., Bicknell, Ind. 

L. C. Lisley, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

R. L. Kingsland, Genl. Supt., Power and Mech 
anical Dept., Consolidation Coal Co:, Fairmont 


W. Va. 

Carl Lee, Elec. Engr., Peabody Coal Co., 1652 
McCormick Blidg., Chicago, Ll. 

Wm. Schott, Cons. Engr., Big Creek Coal Co. 
Chicago, Ti. 

Henry M. Warren, Cons. Engr., Glen Alden Con! 
Co., 300 Jefferson Ave., Scranton, Pa. 

Power Equipment 
F. L. Stone, Chairman 

W. C. Adams, Allen & Garcia, Chicago, Lil. 

Graham Bright, Cons. Engr., Howard N. Kaven- 
son & Associates, 1302 Union ‘Trust Bidy 
Pittsburgh, Pa. 

Stephen H. Green, Pacific Coast Coal Co., Seattle, 
Wash. 

O. P. Hood, Chf. Mech. Engr., 
Mines, Washington, D. C. 
J. T. Jennings, Puwer Engr., Philadelphia & 

Reading Coai & Iron Co., Pottsville, Pa. 

R. L. Kingsland, Consolidation Coal Co., Fair- 
mont, W. Va. 

. LD. Kirk, Vesta Coal Co., Jones & Laughlin 
Bldg., Pittsburgh, Pa. 

Chas. Legrand, Cons. Engr., Phelps Dodge Corpn., 
Douglas, Ariz. 

Martin J. Lide, Cons. Engr., Woodward Bidg, 
Birmingham, Ala. 

D. C. McKeehan, Chf. Elec., Union Pacific Coa! 
Co., Rock Springs, Wyo. 

J. A. Malady, Master Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., 2307 First National Bank 
Bidg., Pittsburgh, Pa. 

A. J. Nicht, Jr., Engr., Hoisting Equipment, 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

W. C. Shunk, Stonega Coal & Coke Co., Bix 
Stone Gap, Va. 

Geo. S. Thompson, Chf. Elec. & Master Mech., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

C. D. Woodward, Chf. Elec. Engr., Anaconda 
Copper Mining Co., 514 Hennessy Bldy., Lutte, 
Mont. 


U. S. Bureau of 


Mine Timbering 
SUB-COMMITTEE NO. 1—GBNERAL MINE TIMBERING, 
SIMPLIFICATION ON GRADES AND NAMES 
. E. Krape, Chairman 


 F. Bolten (Chairman), Asst. Director, 
National Committee on Wood Utilization, Dept. 
of Commerce. 

R. W. Austin, Austin & Wood, North 3rd St., 
Clearfield, Pa. 

* J. R. Crowe, Jr., Pres., Crowe Coal Co., Dwight 
Bidg., Kansas City, Mo. 

R. L. Dyer, Engr., Alabama Fuel & Iron Co., 
Pioneer Bldg., Birmingham, Ala. 

. A. Knox, Supt., Gunn-Quealy Coal Co., Gunn, 
“Wyoming. 

Ernest M. Merrill, Pres., Merrill-Ferguson En- 
gineering Co., 606 Kanawha Bank & Trust 
Bidg., Charleston. W. Va 

Chas. N. Perrin, Secretary, Blakeslee, Perrin & 
Darling, 1100 Seneca St., Buffalo, N. 

Davis Read, Chief Engr., West Kentucky Coal 
Co., Sturgis, Ky. 

George S. Rice, Chf. Mng. Engr., U. S. Bureau 
of Mines, Washington, D. C. 

é. &. Sharp, care of C. F. Kurtz Co., Rock 
Island, [lL 

Geo. I. Stevens, Chf. Engr., Clinchficld Coal 
Corpn., Dante, Va. 

Frank A. Young, Chief Engr., St. Louis, Rocky 
Mountain & Pacific Co., Raton, M. 


SUB-COMMITTEE NO. 2—PRESERVATION OF MINE 
TIMBERS 

Geo M. Hunt (Chairman), In Charge of Wood 
Preservation Section, Forest Products Labora- 
tory, Madison, Wis. 

W. L. Affelder, Asst. to Pres., Hillman Coal and 
Coke Co., 2306 First Natl. "Bank Bldg., Pitts- 
burgh, Pa 

R. W. Austin, Austin & Wood, North 8rd St., 
Clearfield, Pa. 

M. E. Haworth, Chief Engr., Hillman Coal & 
Coke Co., First Natl. Bank Bldg., Pittsburgh, 


Pa 

M. H. Sellers, Timber Agent, Chicago, Wilming- 
ton & Franklin Coal Co., Carbondale, Ill. 

D. A. Stout, Chief Engr. of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 


SUB-COMMITTEE NO. 3—USE OF CONCRETE IN MINE 


TIMBERING 
Newell G. Alford (Chairman), Vice-Pres., Howard 
N. Eavenson & Associates, 1302 Union Trust 
Bidg., Pittsburgh, Pa. 
R. L. Adams, Chief Engineer, Old Ben Coal Cor- 
poration, Christopher, 

Jas. R. Barber, Ass’t Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, New Mexico. 
D. W. Blaylock, Chief Engineer, Madison Coal 

Corporation, Glen Carbon, III. 
Walter Buss, Chief Engineer, Knox Consolidated 
Coal Co., Vincennes, Indiana. 
B. C. Collier, Pres., Cement-Gun Co., Inc., 
town, Pa 
E. Guller, Chief Engr., Donk Bros. Coal & 
Coke Co., Edwardsville, Ill. 


Allen- 
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Frank Haas, Cons. Engineer, Consolidation Coal 
Co., Fairmont, West Va. 

Daniel Harrington, Cons. Engr., Newhouse Bldg., 
Salt Lake City, Utah. 

C. T. Hayden, Chief tungineer, Cosgrove-Meehan 
Coal Corp., Marion, 

Fred J. Hogan, Mining Engineer, Spangler, Pa. 

L. W. Householder, Chief Engineer, Rochester & 
Pittsburgh Coal & Iron Co., indiana, Pa. 

W. R. Peck, Chief Engineer, Black Diamond Col- 
lieries Co., Coal Creek, Tenn. 

J. C. Quade, Chief Engineer, Saline County Coal 
Corp., Harrisburg, Il. 

C. E. Swann, Chief Engr., Union Pacific Coal Co., 
Rock Springs, Wyo. 

F. W. Whiteside, Chief Engineer, Victor-American 
Fuel Co., Denver, Colo. 

H. S. Wright, Engineer, Structural Bureau, Port- 
land Cement Ass'n, 33 West Grand Ave., Chi- 
cago. Ill 

SUB-COMMITTEE NO, 4—USE UF STRUCTURAL STEEL 

FOR MINE TIMBERING 

J. D. Snyder (Chairman), Div. Engr., 
dation Coal Co., Frostburg, Md. 

L. &. Abbott, Chief Engineer, Consolidation Coal 
Co., Jenkins, Ky. 

D. W. Biaylock, Mng. Engr., Madison Coal Corpn., 
Glen Carbon, Lil. 

Clark, Jr., Asst. Engr., E. E. White Coal 

Mt. Hope, W. Va 

— . Clay, Wheeling & Lake Erie Coal Mining 
Co., Cleveland, 

Robert A. Marble, Carnegie Steel Co., Carnegie 
idg., Pittsburgh, Pa. 

Geo. A. Richardson, Mgr., Technical Publicity 
Dept., Bethiehem Steel Co., Bethlehem, Pa 

J. A. Saxe, Chief Engineer, Bethlehem Mines 
Corporation, Heilwood, Pa. 

Frank A. Young, Chief Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, N. M. 
SUB-COMMITTEE NO. 5—SALVAGE OF MINE TIMBER 

George T. Stevens (Chairman), Chf. Engr., 
Clinchfield Coal Corpn.. Dante. Va. 

Frank S. Follansbee, Chief Mining Engineer, 
Woodward Iron Co., Woodward, Ala. 

H. F. McCullough, Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

A. B. Walter, Chf. Engr., O'Gara Coal Co., Har- 
risburg. Lil. 

SUB-COMMITTEE NO. 6—REFORESTATION 
(Personnel not yet selected) 


METAL MINING BRANCH 
General Committee 

Charles A. Mitke (Chairman), Cons. Mng. Engr., 
Phoenix, Ariz. 

Frank Ayer, Mgr., Moctezuma Copper Co., Naco- 
zari, Sonora, Mexico. 

Wm. Conibear, Safety Inspector, Cleveland-Cliffs 
Iron Co.. Ishpeming, Mich. 

Arthur Crowfoot, Mill Supt., Phelps Dodge Corpn., 
Morenci, Ariz. 

William B. Daly, Genl. Mgr. of Mines, Anaconda 
Copper Mining Co., 504 Hennessy Bldg., Butte, 

ont. 

Lucien Eaton, Supt., Ishpeming District, Cleve- 
land-Cliffs Iron Co., Ishpeming, Mich. 

Wm. H. Gallagher, Jr., Chf. Mng. Engr., Pick- 
ands-Mather & Co., 700 Sellwood Bidg., Duluth, 


Minn. 

H. C. Goodrich, Chf. Engr., ~< Copper Co., 
Kearns Bldg., Salt Lake City. tah. 

T. O. McGrath, Mgr., Shattask-Denn Mng. Corp., 
Bisbee, Ariz. 

Dr. Frank H. Probert, Dean, College cf ee 
University of California, Berkeley, Calif 

Philip D. Wilson, American Metal Co., Ltd., 61 
Broadway, New York City. 


Mine Drainage 
Wm. H. Gallagher, Jr., Chairman 

H. T. Abrams, Dept. Mgr. of Air Lift Pumps and 
“Calyx” Drills, Ingersoll-Rand Co., 11 Broad- 
way, New York City. 

G. L. Kollberg, Mgr., Pumping Engine Dept., 
Allis-Chalmers Mfg. Co., Milwaukee, Ss. 

O. D. McClure, Chief Mech. Engr., Cleveland- 
Cliffs Iron Co., Ishpeming, Mich. 

Charles Mendelsohn, Master Mechanic, Old Domin- 
ion Company, Globe, Ariz. 

W. A. Rankin, Elec. Engr., Copper Range Com- 
pany, Painesdale, Mich. 

W. N. Tanner, Chief Engr.. Anaconda Copper 
Mining Co., 514 Hennessy Bidg., Butte, Mont. 
C. D. Woodward, Chief Elec. Engr., Anaconda 
Copper Mining Co., 514 Hennessy Blidg., Butte, 

Mont. 
Drilling Machines and Drill Steel 
Frank Ayer, Chairman 
SUB-COMMITTEE NO. 1—DRILLING MACHINES 

B. F. Tillson (Chairman), Asst. Supt., New 
Jersey Zinc Co., Franklin, N. J. 

L. C. Bayles, Designing Engr., Rock a Dept., 
Ingersoll-Rand Co., Phillipsburg, N. 

Arthur B. Foote, Genl. Mgr., North tie Mines 
Co., Grass Valley, California. 

J. A. Fulton. Idaho-Maryland Mines VUo., Grass 
Valley, California. 

Roy H. Marks, Efficiency Engr., United Verde 
Extension Mag. Co., Jerome, Arizona. 

R. T. Murrill, Efficiency Engr., St. Joseph Lead 
Co., Rivermines, Mo. 

R. A. Scott, Sales Mgr., Denver Rock Drill Mfg. 

Co., 39th and Williams St., Denver, Colo. 


Consoli- 
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W. C. Scott, Supt., 


Morenci Branch, Phelps 
Dodge Corpn., Metcalf, Ariz. 


George A. Shaw, Mine Supt., Talache Mines, 
inc., idaho. 

H. T. Walsh, Vice Pres., Sullivan Machinery Co., 
Peoples Gas Bidg., Chicago. Ul. 


SUB-COMMITTEZ NO. 2—DRILL STEEL 


Nurman B. Braly, Genl. Mgr., North Butte Mng. 
Co., Butte, Mont. 

k. G. Deane, Mgr., Superior & Boston Copper Co., 
Cupper Hill, Ariz. 

O. J. Egleston, Mgr., U. S. Smelting, Refining 
« Mining Co., Kennett, Calif. 

S. Elayer, Cloudcroft, New Mexico. 

E F. Hastings, Salesman, Ingersoll-Rand Co. of 
Texas, Dominion Hotel, Globe, Ariz. 

Chas. S. Hurter, Tech. Representative, E,. 1. du 
Pont de Nemours & Co., inc., 6104 Du Pont 
Bidg., Wilmington, Del, 

Charlies B. Officer, Asst. to Pres., Sullivan 
Machinery Co., 122 So. Mich. Ave., Chicago, il. 

Henry S. Potter, Managing Virector, Henry 3. 
Potter, Ltd., 26 Cullinan Bidg., Johannesburg, 
South Africa. 

Ocha Potter, Supt., Ahmeek-Kearsarge 
Calumet & Hecia Mng. Co., Ahmeek, Mich. 

Chas. A. Smith, Asst. Genl. Mygr., Ray Consoli- 
dated Copper Co., Ray, Ariz. 

A. S. Uhler, Mgr., Rock Drill Sales, Ingersoi)-. 
Rand Co., 11 Broadway, New York City. 

M. van Siclen, Engr., In Charge of Mining 
Research, U. 3. Bureau of Mines, Washington, 


D. 
Bruce C. Yates, Supt., Homestake Mining Co., 
Lead, South Dakota. 
SUB-COMMITTEE NO. 3—METHODS OF SHARPENING 
DRILL STEEL 


W. R. Wade (Chairman), Cons. Engr., 1230 
Geary St., San Francisco, Calif. 

George H. Gilman, Pres., Gilman Mfg. Co., E. 
Boston, Mass. 

Chas. E. Lees, Cia Minera Asarco, S. A., Unidad 
Veta Grande, Apartado Num, 85, Parral, Chih., 
Mexico. 

Frank W. McLean, United Verde Copper Co. 
Jerome, Ariz. 

W. H. Schacht, Genl. Mgr., Copper Range Co, 
Painesdale, Mich. 

H. W. Seamon, Supt., Comstock Merger Mines, 
Inc., Virginia City, Nevada. 


Underground Transportation 
William B. Daly, Chairman 


Thos. C. Baker, Genl. Mgr., The Comstock Mer- 
ger Mines Co., Virginia City, Nevada. 

George H. Booth, Mech. Engr., Inspiration Cons. 
Co., Inspiration. Arizona. 

R. R. Boyd, 616 Foothill Rd., Beverly Hills, Cali- 
fornia (C. C. M. Oil Co.) 

D. S. Calland, Managing Virector, Compania de 
Real del Monte de Pachuca, Pachuca, Hidalgo, 
Mexico. 

W. R. Crane, Supt., Soutnern Station, U. § 
Bureau of Mines, New Federal Bidg., 
mingham, Alabama. 

W. Val DeCamp, Genl. Mine Supt., United Verde 
Copper Jerome, Arizona. 

Robert H. Dickson, Mgr., Verde Central Mines, 
Inc., Jerome, Arizona. 

Stanly A. Easton, Mgr., Bunker Hill & Sullivan 
Mng. & Concentrating Co., Kellogg, Idahe. 

H. T. Hazmilton, Cons. Mng. Engr., 1408 Caii- 
fornia Commercial Union Bidg., San Francisco 

Hayes, Mine Supt., Copper Queen Brancs. 
ae Dodge Corpn., Bisbee, Arizona. 

R. E. Howe, Genl. Supt., Cananea Cons. Copper 
Co., Cananea, Sonora, Mexico. 

"as Lantz, Genl. Mgr., Compania de Sanu 
Gertrudis, S. A., Apartado No. 1, Pachuea, 
Hidalgo, Mexico. 

. M. Norris, Asst. Genl. Supt. of Mines, Ana- 
conda Copper Mining Co., Butte, Mont. 

Thomas K. Scott, Supt., Munro Iron Mining Co, 
Iron River, Mich. 

Andover Syverson, Prescott, Arizona. 


Fire-Fighting Equipment 
Wm. Conibear, Chairman 
SUB-COMMITTEE NO. 1—CONTROL OF VENTILATING 
EQUIPMENT DURING MINE FIRES 


Orr Woodburn (Chairman), Safety Engr., Globe 
Miami District, Globe, Ariz. 

Guy J. Johnson, Field Representative, Homestake 
Mng. Co., Lead, South Dak. 

H. J. Rahilly, Asst. Genl. Supt., Original Stewart, 
Colorado Mines, Anaconda Copper Mining Co, 
Butte, Mont. 

Albert Tallon, Safety Inspector, The Old 
Dominion Co., Globe, Ariz. 


J. T. Young, Safety Inspector, Arizona Copper 
Company, Morenci, Ariz. 


SUB-COMMITTEE NO. 2—FIRE HOSE 


R. H. Seip (Chairman), New Jersey Zine Co, 
Franklin, N. J. 

C. W. Moon, Safety Inspector, Phelps Dodg? 
Corpn., Bisbee, Ariz. 

Pickard, District Engineer, U. S. Bureas 
of Mines, Berkeley, Calif. 
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© Ernest L. Crandall. 


Washington Beautiful—The New Key Bridge 


THE MINING CONGRESS JOURNAL brings to you each month a complete 
and comprehensive survey of all legislative and departmental activities in Washington 
affecting mining. 


LEADERS of the industry use the pages of The Mining Congress Journal to present 
their viewpoint relative to outstanding problems confronting the industry. These articles 
are of particular value to all mining men. 


THE EDITORIALS are a strong, fearless expression of the attitude of mining men in 
regard to public policy. 


SPECIAL MONTHLY ARTICLES devoted to Taxation, Transportation and Stand- 
ardization give your operating men a direct contact through The Mining Congress Journal 
with matters affecting their daily problems. 


Vigorous and well balanced, The Mining Congress Journal renders service to you and 
to the industry. 


Read the MINING CONGRESS JOURNAL 


Keep in Touch with Washington 
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OFFICERS AND COMMITTEES, 1926— (Concluded) 


Mining Excavating Equip t—Exclusive of 
Dredges 
H. C. Goodrich, Chairman 


=. & S. Anderson, Mng. and Met. Engr., Rolla. 


H. C. Bellinger, Vice Pres., Chile Exploration 
Co., 25 Broadway, New York City. 
Michael Curley, Genl. Supt., New Cornelia Cop- 
per Co., Ajo, Ariz. 
H. T. Gracely, Adv. Mgr., Marion Steam Shovel 
Co., Marion, Ohio. 
C. B. Lakenan, Genl. Mgr., Nevada Cons. Copper 
McGill ev. 
J. Lester, Pres., Kentucky Washed Coal Co., 
Ky. 
C. H. Matthews, Genl. Engineering Dept., West- 
inghouse Miec. & Mfg. Co., E. Pittsburgh, Pa. 
Geo. Mieyr, Supt., Sacramento Hill, Copper 
ae Branch, Phelps Dodge Corpn., Bisbee, 
riz. 
G. A. Murfey, Treas. and Chief Engr., The 
Co., 16226 Waterloo Rd., Cleveland, 
io. 
Henry B. Oatley, Vice Pres., Superheater Co., 17 
E. 42nd St., New York City. 
~—. A. Snyder, Bucyrus Co., South Milwaukee, 


ae EB. Tally, Genl. Mgr., United Verde Copper 
Co., Jerome, Ariz. 

Ks Wheat, Development Engr., Industrial 
Works, Bay City, Mich. 

Charlies S. Whitaker, Vice Pres., Winston Bros. 
Co., 801 Globe Bidg., Minneapolis, Minn. 


Mine Ventilation 
Chas. A. Mitke, Chairman (Temporary) 


a> _ Bell, Cons. Mng. Engr., Box 13389, Boise, 


— c. Browning, Cons. Engr., 1215 Pacific 
Mutual Bidg., Los Angeles, Calif. 

O. K. Dyer, Mgr., Small Blower Dept., ate 
Forge Co., 490 Broadway, Buffalo, N. 

Daniel Harrington, 607 Newhouse Salt 
City, Utah. 

E. Lednum, Mgr., E. du Pont de Nemours 

& ‘on Inc., 406 Ideal Blas Denver, Colo. 

Cc. E. Legrand, Cons. Engr., Phelps Dodge Corpn.. 
Douglas, Ariz. 

F. W. Maclennan, Genl. Mgr., Miami Copper Co., 
Miam., Ariz. 

Don M. Rait, Supt. of Mines, Calumet and 
Arizona Mining Co., Warren, Ariz. 

A. S. Richardson, Ventilation Engr., Anaconda, 
Copper Mining Co., Butte, Mont. 

Wm. A. Rowe, Chief Engr., ‘American Blower Co.. 
6004 Russell St., Detroit, Mich. 

A. C. Stoddard, Chief Mine Engr., Inspiration 
Cons. Copper Co., Inspiration, Ariz. 

F. L. Stone, Industrial Engineering Dept., Gen 
eral Electric Co., Schenectady, N. Y. 

E. B. Williams, Mgr., Marine Dept., B. F. Stur- 
tevant Co., Hyde Park, Boston, Mass. 

Mechanical Loading Underground 
Lucien Eaton, Chairman 


SUB-COMMITTEE NO. 1—LOADING MACHINES FOR 
TUNNELS, LARGE DRIFTS /ND STOPES 


Douglas C. Corner (Chairman), St. Louis Power 
Shovel Co., 320 Chemical Blidg., St. Louis, Mo. 

H. E. Billington, Vice Pres. for Sales, The Thew 
Shovel Co., Lorain, Ohio. 

3. Hi. Henaley, Mine Supt., Miami Copper Co 
Miami, Ariz. 

H. DeWitt Smith, New York Trust Co., 109 
Broadway, New York City. 

H. G. Washburn, Asst. Genl. Mgr., Federal Mng. 
& Smelting Co., Wallace, Idaho. 

William Whaley, Genl. Mgr., Myers-Whaley 
Co., Knoxville, Tenn. 


SUB-COMMITTEE NO. 2—LOADING MACHINES FOR 
SMALL DRIFTS AND FOR WORK ON SUB-LEVELS 

G. R. Jackson (Chairman), Supt., Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

Cc. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 
H. Talboys, Mer., Shuveloder Dept., Nord- 
berg Mfg. Co., Milwaukee, Wis. 

Chas. E. Van Barneveld, Chatsworth, Calif. 


SUB-COMMITTEE NO. 8—SCRAPERS 
Lucien Eaton (Chairman), Supt., Ishpeming 
a Cleveland-Cliffs Iron Co., Ishpeming, 


Mic’ 
Cc. Denver Rock Drill Co., Duluth, 
inn. 
Ward Royce, Ingersoll-Rand Co., Duluth, Minn. 
E. E. Whiteley, Asst. Mgr., Calumet & Arizona 
Mining Co., Warren, Ariz. 


Mine Timbering 
Frank H. Probert, Chairman 


SUB-COMMITTEE NO. 1—PRESERVATION OF MINB 
TIMBERS 

Geo. M. Hunt (Chairman), In Charge of Section 
of Wood Preservation, Forest Produete Labora- 
tory, Madison, Wis. 

J. H. Hensley, Miami Copper Co., Miami, Aris. 

Gerald Sherman, Cons. Mng. Engr., Phelps Dodge 
Corpn., Douglas; Ariz. 


SUB-COMMITTEE NO. 2—GUNITB AS A SUBSTITUTE FOR 
TIMBER, ITS PROPER APPLICATIONS AND ITs LIMI- 
TATIONS 

E. M. Norris (Chairman), Asst. Genl Supt. of 
ara Anaconda Copper Mining Co., Butte, 

ont. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen. 
town, Pa. 

R. R. Horner, Cons. Engr., U. S. Bureau of 
Mines, Clarksburg, W. Va. 

SUB-COMMITTES NO. 8—DETERMINATION OF SIZE AND 
SHAPE OF DRIFTS AND DRIFT TIMBERS FOR VARIOUS 
PURPOSBS, WITH A VIBW TO REDUCING SAMB TO 
CERTAIN STANDARD SIZES AND SHAPES 

Dr. F. W. Sperr (Chairman), Professor of Civil 
and Mining Engineering, Michigan College of 
Mines, 315 Florence St., Houghton, Mich. 

Cc. L. Berrien, Genk. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

Felix McDonald, Mines Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 

SUB-COMMITTEB NO, 4— COOPERATION BETWEBN 
OPERATORS AND LUMBER DEALERS AND MANUFAC- 
TURES, WITH A VIEW TO ASCERTAINING WHETHER 
FURTHER STANDARDIZATION IN SIZES AND SHAPES 
OF LUMBER UNDERGROUND WOULD RESULT IN A 
REDUCTION IN COST TO MINING COMPANIES 

Charles F. Willis (Chairman), Editor and Pub- 
lisher, Arizona Mining Journal, Phoenix, Ariz. 

W. S. Boyd, Genl. Mgr., Ray Cons. Copper Co., 
Ray, Ariz. 

T. Evans, Genl. Mgr., Cananea Cons. Copper Co., 
Cananea, Sonora, Mexico. 

. F. Holtman, Asst. Director, National Com- 
mittee on Wood Utilization, Department of Com- 
merce. 

G. R. Jackson, Supt., Negaunee Mine, Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

W. G. McBride, Genl. Mgr., Old Dominion Co., 
Globe, Ariz. 

Mine Accounting 
T. O. McGrath, Chairman 

L. S. Cates, Vice-Pres. and Genl. Mgr., Utah 
Copper Co., Salt Lake City, Utah 

J. C. Dick, "Mng. Engr., 611 Newhouse Bidg., 
Salt Lake City, Utah. 

L. K. Diffenderfer, Secy. and Treas., Vanadium 
Corporation of America, 120 Broadway, New 
York City. 

H. B. Fernald, Loomis-Suffern & Fernald, 60 
St., New York City. 

H. Miller, General Auditor, Hercules Mining 
alae Wallace, Idaho. 


H. L. Norton, 27 Pearl St., Medford, Mass. 


Harry Vivian, Chief Engr., Calumet & Hecla 
Cons. Copper Co., Calumet, Mich. 


Milling and Smelting Practices and Equipment 
Arthur Crowfoot, Chairman 


SUB-COMMITTEB NO. 1—MILLING PRACTICES AND 
EQUIPMENT 
Arthur et (Chairman), Mill Supt., Phelps- 
rpn., Morenci, Ariz. 
G. S. Anderson, Rolla, Mo. 
ae. C. Bellinger, Vice-Pres., Chile Explora- 
tion Co., 25 Broadway, New York City. 
Allan J. Clark, Fert. of Mills, Homestake Mining 


G. R. Delamater, Fuel Engr., W. S. Tyler Co., 
St., Cleveland, Ohio. 

w. Drury, Genl. Mgr., Mining Dept., Amer- 
ican Smelting and Refining Co., El Paso, Tex. 

Guy H. Rugries, Mill Supt., inspiration Cons. 
Copper Co., Inspiration, Ariz. 

Henry A. Tobelmann, Cons. Engr. and Chemist, 
Associated Industries, 21 E. 40th St. New 
York City. 

William Young Westervelt, Cons. Mng. Engr., 
622 Fifth Ave., New York City. 


SUB-COMMITTEB NO. 2—SMELTING PRACTICES AND 
BQUIPMENT 

J. Owen Ambler, Smelter Supt., Phelps-Dodge 
Clifton, Ariz. 
P. Butler, Supt. of Douglas Reduction Works. 
Corpn., Douglas, Ariz. 

Harry A. Clark, Genl. Mgr., Calumet & Arizona 
Mng. Co., Warren, Ariz. 

Kuno Doerr, Genl. Mgr., Southwestern a. 
American Smelting & Refining Co., E] Paso, 
‘ex. 

F. L. Flynn, Toltec Club, El Paso, Tex. 

Professor Carle R. Hayward, A 
of Metallurgy, Mass. Institute of i. 
Cambridge, Mass. 

George W. Prince, Asst. Genl. Megr., United 
Verde Extension Mining Co., Clemenceau, 


Ariz. 
Forest Rutherford, Cons. Metallurgical Engr., 50 
Broad St., New York City. 


Methods of Mine Sampling, Methods of Recording 
Underground Geological Data, and Methods of 
Estimation of Ore Reserves For Low Medium 
and High Grade Ore bodies 

Philip D. Wilson, Chairman 

Guy Bjorge. Cons. Mng. Engr., 1400 Hawthorne 
Terrace, Berkeley Calif. 

E. L. Derby, Jr., Chief Geologist, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 


wa J. Elsing, Mng. Engr. and Geologist, Warren, 


L. C. Graton, of Geology, Harvard 
Cambridge, 

Julius Kruttschnitt, Jr., _ Mining Dept. of 
the Southwest, American Smelting and Refining 
Co., Tucson, Ariz. 

F. A. Linforth, Asst. Chf. Geologist and Asst. 
Chf. Mng. Engr., Anaconda Copper Mining Co., 
526 Hennessy Bidg., Butte, Mont. 

Albert Mendelsohn, Underground Supt., Champion 
Copper Co., Painesdale, ic 

MacHenry Mosier, Mine Supt., Morenci Branch, 
Phelps-Dodge Corp’n., Morenci, Ariz. 

Louis E. Reber, Jr., Chf. Geologist, United Verde 
Copper Co., Jerome, Ariz. 

T. Skewes Saunders, Cons. Mng. Engr., Av. Cinco 
de Mayo 10, Despacho 33, Mexico, D. F. 

J. B. Tenney, Bisbee, Ariz. 

Kobert W. Thomas, - of Mines, Ray Cons. 
Copper Co., Ray, Ariz. 


Joint Publicity Committee 
Representing Coa! Mining Branch: 

Ralph C. Becker, Keystone Consolidated Publish- 
ing Co., care McGraw-Hill Publishing Co., 10th 
Ave. at 36th St., New York City. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jetfrey Mfg. Co., Columbus, Ohio, 

Representing Metal Mining Branch: 

T. O. McGrath, Asst. Mgr., Shattuck-Arizona 
Copper Co., Bisbee, Ariz. 

Charles F. Willis, Editor and Publisher, Arizona 
Mining Journal, Phoenix, Ariz. 


COMMITTEES 
COOPERATION 
AMERICAN MINING CONGRESS AND 
AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS 


A. M. C. 
_—— Morrison, 30 E. 42nd St., New York 


J. * — Hill Bldg., New York City. 
W. R. Ingalls, 115 Broadway, = wt York City. 
J. R. Finlay, 170 Broadway, New York City 
— B. Wentz, Land Title Bidg., Philadelnhia, 
a. 
aL M&M. BR 


E. P. Mathewson, 42 Broadway, New York City. 
W. L. Saunders, 11 Broadway, New York City. 
Walter Douglas, 99 John St., New York City. 
Benjamin B. Thayer, 25 Broadway, New York 


City. 
Samuel Taylor, Second National Bank Bidg., 
Pittsburgh, Pa. 


ALASKAN AFFAIRS 
John A. Davis, U. S. Bureau of Mines, Wash 
ington, D. C. 
ee Joslin, 2208 L. C. Smith Bldg., Seattle, 


we Thane, 408 Crocker Bldg., San Francisco, 
alif. 


MINING IN FOREIGN COUNTRIES 
J. E. Spurr, Chairman, Hill Bldg., New York City. 
~ 5 H. Manning, 16 West 44th St., New York 
ity 
E ag ‘Doheny, 120 Broadway, New York City. 
W. J. Loring, Merchants National Bank Bidg. 
Los Angeles, Calif. 
Matthew C. Fleming, New York City. 
H. Foster Bain, 29 W. 39th St., New York City. 


ADVISORY COMMITTEE UNITED STATES 
BUREAU OF MINES AND GEO- 
LOGICAL SURVEY 

Bulkeley Wells, Chairman, San Francisco, Calif. 
Walter Douglas, New York City. 
Rembrandt Peale, New York City. 

Foster Bain, 29 W. 39th St., Seow York City. 
George Otis Smith, U. S. Geological Survey, 

Washington, D. C. 


COOPERATION INTERNAL REVENUE 
DEPARTMENT 
J. F. Callbreath, American Mining Congress, 
Munsey Blidg., Washington, D. 
John T. Barnett, 1024 Lafayette St., Denver, Colo. 
Paul —— 2174, 233 Broadway, New York 


Cit 
L. c. Boyle, Kansas City, M 
Rush C. Butler, Chicago, i. 


OPERATORS’ CO-OPERATING COMMITTEE 
J. G. Brapisy, Chairmen 
J. F. CaLusreats, Secretary 


PETROLEUM 


E. L. Doheny, ag Petroleum Co., 120 Broad- 
way, New York C 
S. Davidson, uit Refining Co., Pittsburgh, 


A. x 3 nae. Texas Co., 17 Battery Pl., New 
York Cit 

H. F. Sinclair, Sinclair Oil Co., 45 Nassau St. 
New York City 

Walter Teagle, Standard Oil Ca af N. J., New 
York City. 
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METALS 
Bulkeley Wells, Hobart Bldg., San Francisco, 


Calif., Gold. 


F. B. Richards, Leader-News Bldg., Cleveland, 


Ohio, Iren. 


ner Z. Wallower, Joplin, Mo., Zine. 


B. B. Thayer, 25 Broadway, 


Copper. 


Dundon, W. Va. 


New York City, 


Philadelphia, Pa. 


T. H. Watkins, Pennsylvania Coal & Coke Corp., 


Albert Nason, Nason Coal Co., Chicago, Dl 
J. Ms a McAlester Fuel Co, McAlester, Chas. A. Owen, Pres., 
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COAL EXPORTS 


E. W. Parker, Anthracite Bureau of Information. Geo. S. Rice, Bureau of Mines, Washingtom, D. C. 


John Callahan, Woodward Bidg., Washington, 
D. C. 


perial Coal 
17 Battery Pl., New City. 


COAL 
J. G. Bradley, Elk River Coal & Lumber Co., 5S. . an Lehigh Coal & Navigation Co., G. A. O'Reilly, Irving National Bank, New York 


Allis-Chalmers Manufacturing Co 
Ameling Prospecting Co., Inc., H. R 
American Mine Door Co., 
American Steel & Wire Co 
Atlas Powder Co 
Boyle, John, Jr 
Byers Co., A. M 


Car Dumper & Equipment Co 
Centerville Foundry & Manufacturing Co., The 
Central Frog & Switch Co., The 


Connellsville Manufacturing & Mine Supply Co., The.. 
Diamond Machine Co. 
Dravo-Doyle Co. 


Cameron Steam Pump Works, A. S. (Ingersoll-Rand Co.) 
(Inside Front Cover) 
23 


Du Pont de Nemours & Co., Inc., E. I 


Enterprise Wheel & Car Corporation 


Fawcus Machine Co 
General Coal Co. 


Hoffman Bros. 


Goodman Manufacturing Co 
Hereules Powder Co., Ime... 


Drilling Co 
Howell’s Mining Drill Co 


INDEX TO ADVERTISERS 
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GROWING IS OUTGROWING 


ROWTH and expansion mean outgrown present equip- 
Sometimes this means more of the same kind 
and sometimes it means change. It is an important question, 
and before deciding on either we recommend that you make 
use of three of our services. 


ment. 


First—the work of the Standardization Division is cutting costs 
Consult the Standardization Bulletins to 
see what the operators, engineers and equipment manufacturers 
who have made an intensive study of this question recommend. 


and increasing efficiency. 


Second—Follow the latest recommendations of experts along 
this line through the pages of the Mining Congress Journal. 
Third—Study the advertisements appearing in the Mining 
Congress Journal, making use of the comprehensive buyer’s guide 
to help you in your choice. 


AMERICAN MINING CONGRESS, Washington, D.C. 
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PHILADELPHIA, 2045 —_—— Park Ave. 
Pittsburgh - - - 
St. Louis - - -  * 3638 Olive St. 
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Two of seven Link-Belt Vibrating Screens in the Link-Belt Tipple of the Saline County Coal Corporation, Harrisburg, Il. 


single deck, of 150 tons per hour capacity, handling 34” screenings. 


For the Preparation of Nut and Pea Coal 


HE vibrating screen as designed and 

built by Link-Belt Company, espe- 
cially adapts itself to the preparation of 
nut and pea coal for domestic use. 


For the capacity handled per square foot 
of screen area, it occupies less space, re- 
quires less power, and is more easily sup- 
ported than any other type. 


Rescreening can be effected on the tipple 
structure proper, rather than on expen- 
sive separate structures. 


The screen is activated by means of an 


Screens 

Retarding Conveyors 
Car Dumps, Car Hauls 
Crushers 


Coal Tipples 

Coal Washeries 
Loading Booms 
Picking Tables 


Electric Hoists 
Locomotive Cranes 
Crawler Cranes 
Portable Loaders 


unbalanced pulley rotating at a high 
speed, mounted on the screen box and vi- 
brating with it. The oiling system is 
automatic and under pressure. 


The intensity of vibration may be varied 
by changing the counterweights, and the 
flat spiral springs assist in the screening 
action. 


If you are interested in an economical in- 
stallation to prepare domestic sizes, ask 
our nearest office for Book No. 762. 


Ask for a copy of our new catalog No. 555. 


Vibrating Screens Conveyors of every type 
Face Conveyors Chains, Wheels, Buckets 
Spiral Separators Silent Chain Drives 


Manierre Box Car Loaders Roller Chain Drives 


LINK-BELT COMPANY 


Leading Manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery 


35 Fifth Ave. 
Huntington, W. Va. 


CHICAGO, 300 W. Pershing Road 
Wilkes-Barre - 826 2nd National Bank Bldg. 
- Robson-Frichard Bidg. 


These screens are 
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INDIANAPOLIS, 200 S. Belmont Ave. 
Birmingham, Ala....... 720 Brown-Marx Bldg. 


LINK-BELT 


PERFECTED ¥!5 


SCREEN 
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Every One A Blow 
At High Costs 


IMPORTANT SUBJECTS TREATED in 
the Handbook of Standard and Approved 
American Coal Mining Practice include: 
basic rules safeguarding electricity in mines; 
electric tipple equipment; underground sta- 
tions (in fact all phases of automatic control 
of mine equipment) ; trolley and storage bat- 
tery types locomotives; mine tracks, signals, 
and switches, including track gauge, turnouts, 
R frogs and switches; mine cars; mine fans, air- 
- \\ ways and shafts and booster fans; wire rope, 
ladders, and miscellaneous coal handling 
equipment; pumps for development work, 
permanent pumping stations, natural drain- 
age, and effect of mine water on equipment; 
loading machines, belt, chain and shaking 
conveyors, installing and operating cutting 
and loading equipment; general mine timber- 
ing, preservation of timbers, and use of 
concrete and steel. 


2K 
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MINING AND LOADING 


OUTSIDE COAL HANDLING 
EQUIPMENT 


MINE VENTILATION 


UNDERGROUND TRANSPORTA 


Every subject in the Handbook of Standard 
and Approved Coal Mining Practice is a 
blow at high costs. The subjects cover the 
production end of coal mines; and every 
subject is packed with suggestions that 
help you combine safety and efficiency with 
low cost in meeting conditions in your 
mine. It is the authoritative culmination 
of five years work on the part of 350 lead- 
ing coal operators, engineers and equip- 
ment manufacturers. 


The book is pocket size, loose-leaf, and will 
be kept up to date as recommendations are 
approved. 


The price of this book is $5.00. This in- 
cludes a subscription to THE MINING 
CONGRESS JOURNAL, which carries 
each month a department of practical oper- 
ating problems. 


| STANDARDIZATION DIVISION, 


| 

| 
| 


841 Munsey Building, 
Washington, D. C. 


The American Mining Congress 


of the Handbook of Standard and Approved American Coal | 
Mining Methods, Practice Equipment—each order to include a | WASHINGTON, D. C. 


| subscription to The Mining Congress Journal. 


| ame | To put economy on a thoroughly scientific basis and 
| to crop unnecessary expense from every phase of the 
mining process fill out the coupon and send it today. 
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25 H. P. Morse Silent Chain Drive from motor to triplex pump. 
Driver 725 r. p.m. Driven 350 r. p.m. Centers 2934 inches 


Reducing the cost at 
the mine 


ACH piece of mine equipment is individually responsible not only for safe 
operation but for the cost per ton produced. Naturally, in order to give 
the best service, this equipment must be backed by dependable power 

transmission. Morse Silent Chain Drives have reduced the cost per ton for 
many mines. 98.6‘, efficiency, positive speed ratios, flexibility, adaptability to 
short centers, long life, minimum attention—these factors make for the 
reliability so essential for safe and low cost mine operation. 


Over 5,000,000 H. P. installed and many still giving satisfactory service. One- 
tenth to 5,000 H. P., 6,000 to 250 r.p.m. and slower. Engineers experienced in 
power transmission are always available. 


MORSE CHAIN CoO., ITHACA, N. Y., U.S.A. 


ATLANTA, GA., 702 Candler Bldg., DENVER, 211 Ideal Bldg. OMAHA, NEB., 727 W. O. W. Bldg., 
carl F. Scott & Co. DETROIT. MICH 7601 Centre io D. H. Braymer Equipt. Co. 
BALTIMORE, MD.......1402 Lexington Bldg LOUISVILLE, 61 W PHILADELPHIA, PA...803 Peoples Bk. Bldg. 
BIRMINGHAM, ALA..Moore-Handley Hdw. Co. ETT TSBURGH. Wome Bide. 
BOSTON, 141 Milk St. MINNEAPOLIS, MINN., 413 Third St., 
ALY, N. Lllicott Square dg. Strong-Scott Mfg. Co. TORONTO 9 NT ‘ront St., E., 
CHARLOTTE, N. C..404 Commercial Bk. Bldg. NEW ORLEANS, LA., Queen & Crescent Bldg., saiatataineiainssiin ee Co. 
____ 334 Camp St., A. M. Lockett & Co., Ltd. WINNIPEG, MAN., CAN.........Dufferin St., 

NEW YORK, N. Y 50 Church St. Strong-Seott Mfg. Co. 
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RANSDELL INCORPORATED, PRINTERS, WASHINGTON, 
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